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INTRODUCTION 


Basic Plan of the Series. The modern arithmetic program 
recognizes two major phases of the subject, namely, the mathe- 
matical phase and the social phase. The purpose of the mathe- 
matical phase is to teach the nature of the number system. The 
purpose of the social phase is to help the pupil to understand 
and to utilize effectively the quantitative procedures that he 
will need daily in the social order of which he is a part. 

The basis of instruction throughout this series of textbooks is 
(1) the number-system and (2) its social significance. Through 
carefully planned activities the pupil is taught to understand 
the nature of the number system. This understanding insures a 
meaningful grasp of the procedures that are presented in the 
various computational processes. At the same time the pupil is 
led to see the social significance of arithmetic through the study 
of rich informational units of work dealing with everyday appli- 
cations of number processes and quantitative procedures. In 
addition, numerous activities are suggested which require pupils 
to investigate social applications of arithmetic in their own 
communities. This plan insures a well integrated treatment of 
both phases of the subject. 

Scientific Gradation of Subject Matter. To insure successful 
growth in arithmetic power, the authors have carefully con- 
sidered the findings of important investigations of grade place- 
ment of arithmetic topics, and have made extensive surveys of 
their own, to determine the most satisfactory points at which to 
present the various elements of the work. As a result, the work 
of each grade has been considerably simplified and the teaching 
load greatly reduced. The easier phases of a topic,—for example, 
division with two-figure divisors,—are presented at least one 
year previous to the introduction of phases known to be more 
difficult for children to learn. This scientific gradation of the 
subject matter insures easy learning and mastery of the various 
processes. 

The major phases of the arithmetic processes taught in 
Grade 6 are as follows: 

1. Multiplication by three or more figure multipliers. 

2. Division by two-figure divisors when the estimated quo- 
tient must be corrected. 

3. Addition and subtraction of unlike fractions. 

4. Multiplication and division of fractions. 

5. Multiplication and division of decimals—first steps only, 
with small numbers. 

Basic Elements of a Readiness Program. Recent investigations 
by the authors and others have demonstrated conclusively that 
many pupils are not ready for the new work that is about to be 
presented. This may be due to the fact that they have had little, 
if any, previous contact with the topic to give it meaning, or it 
may be due to weaknesses in underlying skills that they have 
not yet mastered. Unless these deficiencies are discovered and 
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b. Correlations with other areas of the curriculum 
_— (1) Health: 86, 87, 115, 135, 137, 141, 178, 208, 209, 210, 


(2) Social studies: 1, 10, 20, 40, 66, 71, 78, 79, 149, 154, 
168, and many others 
(8) Science: 37, 50, 51, 56, 64, 93, 105, 188, 143, 146, 161, 
181, 184, 194, 216, 247, 292, 302 
(4) Arts and Music: 73, 110, 112, 173 
(5) Safety: 240, 241, 242 
c. Wide variety of illustrations, graphic and tabular ma- 
terial, pictures, and business forms: 1, 4, 6, 8, 11, 39, 78, 84, 
126, 154, 163, 175, 208, 210, 240, 242, 251, 252. See also 2d. 
d. Vocabulary development: 8, 34, 68, 99, 100, 132, 158, 
195, 196, 230, 232, 265 
2. Meaningful mathematical development of number processes 
a. Consideration of the nature of the number system as 
such: 16, 31, 38, 44, 45, 95, 201, 236, 256, 279, 280, 283 
b. Each new step presented in a social setting 
(1) Multiplication with three- and four-figure multipliers: 
55, 57, 58, 59, 174 
(2) Division with two-figure divisors when estimated 
quotient must be corrected: 74; 76, 77, 80, 82, 88, 89, 95, 96 
(3) Addition of unlike fractions: 106, 107, 109, 111, 118, 
114, 116, 118, 121, 122, 124 
ts us” Subtraction of unlike fractions: 139, 140, 144, 145, 
(5) Multiplication of fractions: 164, 165, 166, 170, 177, 
180, 182, 183, 185, 188 
(6) Division of fractions: 202, 203, 204, 205, 206, 207, 
211, 218, 218, 219, 220, 228, 229, 231 
(7) Multiplication of -decimals: 248, 244, 245, 246, 248, 
2538, 254, 256, 258 
(8) Division of decimals: 278, 274, 275, 276, 277, 280, 
287, 288, 289, 290, 291, 294, 295 
c. Models for study and solution before formal practice: 
41, 42, 48, 55, 57, 58, 59, 75, 76, 77, 80, 88, 109, and many others 
d. Helps, including visualization, on difficult steps: 18, 15, 
els 80, 82, 91, 95, 96, 107, 108, 116, 117, 120, 144, and many 
others 
e. Relationships between processes stressed: 16, 31, 42, 43, 
49, 123, 165, 239, 243, 244, 253, 258, 264, 273, 274, 279, 289 
f. Practice on new steps: 55, 57, 58, 59, 74, 76, 77, 80, 82, 
88, 89, 96, and many others 
g. Periodic keyed diagnostic tests to locate specific weak- 
nesses: 47, 53, 65, 130, 153, 172, 193, 215, 227, 250, 261, 283, 301 
h. Mixed practice to insure retention of skills presented: 
34, 48, 46, 49, 51, 52, 54, 59, 63, 68, 75, 81, 82, 85, and many 
others 
i. Cumulative review tests keyed to practice exercises: 36, 
70, 102, 119, 184, 160, 198, 234, 268, 306 
3. Development of power to apply quantitative procedures 
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HOW WELL DO YOU REMEMBER? NOTES 


How well do you remember the arithmetic you have A 
earned? This test will help you to find out. It contains the 
important kinds of examples you have studied. Copy the 
examples carefully, leaving enough space for your work. 
How many of them can you work correctly? 


: 
1 


i1i+¢4= 2 9023 3. 7090 4. 33)396 
—8505 x6 

5. 63 6. 40)1623 «7. 6E 8. 247 

= 4 +54 x85 

9. 8 10. 58 11. 856290 12. 74 

—24 +64 —45 


13. Find the sum of $87.65, $9.89, $76.08, and $97.67. 
14. Divide $612.56 by 76 and check your work. 

15. Multiply $95.60 by 49. 

16. Subtract 97.6 from 108.3. 


What Your Scores Mean (Number correct) 


Unsatisfactory Excellent 


0 to 10 15 16 


1. If a pupil has 11 correct, his rating is ‘‘Fair.’’ What is 
your rating on the test? 
2. How many in the class received each rating? 
3. What examples did you work incorrectly? What errors 
did you make? 
4. Are there any examples that you did not know how to 
ef work? 
5. Did you check your work in these examples? 
6. What practice do you need? 
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THE MONTGOMERY LAWN MOWING COMPANY 
(A True Story) 


Last summer. William Montgomery mowed Mr. Hance’s 
lawn while the Hance family was on a vacation. Here is the 
account of his time and expenses that William gave Mr. 
Hance when he returned. 


1. How much did William charge an hour for mowing the 
lawn? 


2. William mowed the lawn 5 times. How much did he 
receive for each mowing? 

3. How long did it take him on the average to mow the 
lawn? 

4, He had to have the lawn mower repaired. The new 
parts needed cost $.40. How much did the repair man 
charge for his labor? 

5. William paid for the repairs when they were made. 
How much should Mr. Hance pay William in all? 

*6. How do boys and girls where you live earn money? 
*7, What is a “charge account” at a store? 
*g. What is a “receipt’’? 
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MALL DOGS 15¢ 


A DOG LAUNDRY i ; 


fr) 


ry 


DOG LAUNDRY | 
WE BATHE DOGS 


” 


“Let’s start a dog laundry and wash dogs for money,” 
said George. So he and his brother made the signs which you 
see at the top of the page. Below is given a page from their 
cashbook showing the cash they received and the cash they 
paid out the first week. 


4. How much cash was received in all during the week? 
9. Check each day’s total cash received to see if the 
amounts given are correct. 
3. How much cash did the boys pay out during the week? 
4, How much did the boys have left at the end of the 
week after paying their expenses? We call this amount their 
profits. 
5. If they divided their profits equally, how much did 
each boy receive? 
xg. Why is it necessary for business men to keep accounts 
of the cash received and of the cash paid out? 
*7, On a sheet of paper draw a copy of the page from the 
boys’ cashbook and keep an account of the cash you re- 
ceive and pay out for a week or longer. 
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The Washington school gave a harvest festival. Each © 
grade had a part in the entertainment showing how dif- 
ferent peoples have celebrated good harvests since earliest 


times. The sixth grade kept a record of the expenses and of ; | 
the money taken in from the sale of tickets. 


| 1. The cost of materials for costumes was as follows: 


25 yd. yellow cambric at 20¢ 8 yd. muslin at 25¢. 
8 yd. brown cambric at 18¢ 16 yd. ribbon at 15¢ 
Find the cost of each item and the total cost of the ma- 
terials for costumes. 


2. Other expenses of the festival were as follows: 
1 telegram $.56 Postage and insurance $.74 
1 telephone call $.35 Advertising $4.50 
7 8 copies of “The Harvest 4 pumpkins at 25¢ 
ee Day” at 40¢ acopy 8 lanterns at 10¢ 
| Find the total of these expenses. 


3. How much was the total for costumes and expenses? 
| 4, They sold 248 tickets at 25 cents each and 140 tickets 
| at 10 cents each. How much was received from the sale of 
| tickets? 
5. How much more was received for the tickets than the 
| total expenses? 

*6. Suggest ways in which this money might be used if 
your school had given this festival. : 
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“WINGS” 


1. Before Gene Eaton received his ‘“‘wings” as a transport 
pilot, he had flown 2000 hours in the air. How many 8-hour 
flying days was this? 

2. A transport pilot is not allowed to fly more than 8 
hours at one time. Then he must take “time off’ for at 
least one full day and night. If Gene’s ship flies 240 miles 
in an hour, how far does it fly in 7 hours? 

3. Pilots can fly 85 hours a month. In a recent year they 
were paid $4.60 an hour for day flying. How much did a 
pilot receive for flying 7 hours? 

4, Pilots fly on the average on 12 days a month. If they 
fly 7 hours on each of these days, how much do they re- 
ceive for the flying? 

5. For night flying, pilots were paid $6.90 an hour. How 
much more did a pilot receive for 7 hours of night flying 
than for 7 hours of day flying? 

6. How much would a pilot receive for flying in a month 
in which he flew 50 hours by day and 35 hours by night? 

7. In addition to the amount received for flying time the 
pilot was also paid $250 a month as “‘base pay.’”’ How much 
did the pilot in problem 6 receive for the month? How much 
would he receive for 12 months? 

*g, What is done by the United States Government to 
make airplane flying safer? 
*9, What kinds of things are shipped by air? Why are 
they shipped by air? 
10 
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GRADED PRACTICE IN MULTIPLICATION 


Practice one set of examples a day. Keep a record of 
your scores to see how your work improves. 


Set I 
a b c d e J 
1. 213 413 430 502 321 $3.10 
_§._ 2 38 2 4 5 
2. 604 912 415 705 708 $7.14 
_#o _8 _6 _# _#5 _ 7 
Set II 
1. 968 827 925 853 758 $4.86 
a6 2 ~& 2.3, 3 6 
2. 5960 9032 3409 9062 6430 $98.56 
_9 _6 _9 a! 8 2 
Set OI 
1. 308 560 248 240 708 $6.89 
io 80 40 10 60 20 
2. 974 479 957 $9.56 $3.98 $6.81 
28 ne) 61 82 59 


GRADED PRACTICE IN DIVISION 


Check the answers to the first two examples in each row. 
a b c d e f 


1. 4)480 3)609 5)510 2)1846 6)8600 8)4872 
2.5)7 4/96 7)881 6/923 3/896 2)975 


. 4)563 8)403 6)5449 9)4594 8)6435 4)32038 


. 4)$.36 7)$3.08 5)$23.40 4)$30.24 3)$23.58 6)$48.18 
12 
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STUDY HELPS IN DIVISION 


1. Jennie has 158 tulip bulbs to plant. She wishes to 
plant them in equal rows, 12 bulbs to the row. How many 
rows can she plant? How many extra bulbs will she have? 


You know that 158 is 15 tens and 8 ones. 


f 1. Tuinx: 12)15 = 1. Write 1 in tens’ 
12)158 place above the 5. (Tell why.) 
12x 2. Muttipty: 12 x 1. Write 12. Where? 
38 3. CoMPARE: Is 12 less than 15? 


4, SuBTRACT: 15 tens — 12 tens = 3 tens. 


5. CoMPARE: Is the remainder, 3 tens, 
less than the divisor, 12 tens? 


6. BRING DOWN the 8 ones from 158. The 
3 tens and 8 ones make 38 ones. 


The x shows the number brought down. 
B. Repeat these steps as shown in B. How 
1312 do we get the 3 in the quotient? Why do 
125158 we write 3 in ones’ place? How do we get 
12x the 36? How do we get the 2? What does 

38 r2 in the quotient mean? 


= There will be 18 rows and 2 extra bulbs. 
How do you check the answer? 


2. If Jennie plants 11 bulbs to the row, how many rows 
of bulbs can she plant? How many bulbs will she have left? 
8. How do you find how many 45’s there are in 236? 


oril  Turn«: There are about as many 45’s 
45)236 in 236 as there are 4’s in 23. 4)23 = 5 and 
225 aremainder. So there are probably five 45’s 
“aT in 236. Study the work at the left to show 
that this is correct. Check the answer. 


4. How many 67’s are there in 473? Check the answer. 
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THINKING ABOUT MULTIPLICATION 


1. In each of the six examples below, the number to be 
multiplied is the same but the multiplier is different. See 
if you can arrange the examples in order of the size of the 
product by estimating the answers. Write first the example 
whose product you think will be the smallest: 

a 48 b&b 48 c 48 d. 48 e. 48 f. 48 
x9 X16 X5 X69 X20 X87 

2. Now find the products to see if you arranged the ex- 
amples correctly. How can you tell what the order should 
be? 

3. In what way are the six examples below alike? 

a 75 b. 60 c 388 d. 54 e. 96 fF. 120 
x12 xI2 xI2 ~~ KI2 x12 x12 

A. See if you can arrange the six examples in problem 3 
in the order of the size of their products without doing any 
multiplying other than estimating their answers. 

5. Next multiply and find if your order was correct. 

6. The six numbers below are the product of 30 and 
some number. Arrange these six numbers in the order of 
what you think is the size of the number multiplied by 30 
to produce the products. Then check your work by division. 

a. 120 b. 210 c. 630 d. 90 e. 480 f. 360 

7. What happens to the size of a product when the same 
number is multiplied by numbers that become larger? 

8. How can you tell what product will be the largest if 
several different numbers are multiplied by the same num- 
ber as in problem 3? 

9. What does the work in problem 6 show? 

10. Find the answer of 6 X 37 by addition and by mul- 
tiplication. Check by using division. 
11. Find the answer of 24)96 by division and by sub- 
traction. Check by using multiplication. 
16 
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FIVE STEPS TO THE RIGHT ANSWER 


It wil help you to solve problems if you will ask yourself 
these five questions about each problem. 


I. What does the problem ask me to find? Be sure that 
you understand what the problem is about. Look for the 
question that the problem asks. 


II. What facts do I need in order to answer the question? 
Read the problem again to see if the facts needed are given 
exactly as needed. See if the facts needed are given in the 
problem itself, in some other problem, in a drawing, table, 
or some other place on the page. If there is some fact 
needed to solve the problem that you do not know, look it up. 


III. What must I do to find the answer to the question? 
Decide what processes you must use in working the prob- 
lem. Sometimes there is more than one step in the work. 
Sometimes you will not need to work out the example, but 
will only have to state an answer to the question. 


IV. What would be a reasonable answer? If you must 
work out the example, decide whether the answer will be 
greater or smaller than some number in the problem. 
Estimate your answer before you work the problem. 


V. Is my answer a reasonable one? 


Check your work. Go over your work to find any errors. 
Compare your answers with your estimate. 


Use these five steps in solving the problems below. 
1. How tall are you, to the nearest inch? 


2. Jim sold 20 dozen apples for $5.00. How much did he 
receive for a dozen? 


3. Three yards of cloth are needed for a dress. How much 
will the cloth for 10 dresses cost at $.35 a yard? 


4. At 15¢ a pint how much does a gallon of cream cost? 
18 
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A NEWSLETTER FOR 
PARENTS 


The pupils of the Tuttle 
’ School decided to prepare a 
newsletter for their parents. 
Each class was to supply 
news about its work. The 
sixth grade was to take 
charge of the newsletter. 
# The problems below tell you 
about the avtthsnetie the sixth grade had to do. Use questions — 
| I to V on page 18 in solving each problem. 
1. The class used 40 mimeograph stencils which cost 11 


A i} 


2. They made 350 copies of the 40-page newsletter. How 
many sheets of paper were there in these newsletters? 

3. They bought 30 packages of paper, each having 500 
sheets. How many extra sheets of paper did they have? 

4. ‘The paper cost $9.60. How much did a package cost? 

5. They used 14 cans of ink, but had to pay for two cans. 
The ink cost $1.90 a can. How much did the ink cost? 

6. The cost of the stapling of the newsletters was $3.50. 
Including the cost of the stencils, the paper and the ink, 
what was the total cost of the newsletters? 

7. That night they sold 318 copies of the newsletter at 
5 cents each. How much did they receive for the newsletters 

they sold? Was this as much as the total cost of the news- 

letters? 

| 8. How much money did the school have to take out of 

| school funds to pay for the newsletter? 

| *9,. If they had sold the newsletter at 10 cents a copy, do 
you think they would have sold as many copies as they did? 

20 
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DIAGNOSTIC TESTS IN FRACTIONS 


These tests will help you to find the practice you need in 
fractions. If you make mistakes on any group of examples, 
use the study helps on the page and in the row indicated 
in heavy type. 


Addition of Fractions 
a b c a b é 
tb 4} @) 48 3 ¥ @5) 
a ¢ 3! 4 & 2 tv 
31 52 42 (25) 5.6 44 7h (28) 
23 6; %% HW 25 Sf 63 V 
yb §% @) 6.5} 8% 6% (26) 
2 4 3 ULIV 7 4% 8% VI 
Subtraction of Fractions 
3 2 4 (28) 4.12 14 18 (29) 
1 2 a | 3 2 Z IV 
a2 3 B&B 4 £2 2 
53 6§ «74 8) 5. 52 «672 = 82 (29) 
33 = S¢ H 383 4% 4 V-VI 
3 5 8 (28) 6.72 98 62 (29) 
1 4) 2 6h kB VWI 


Reduction of Fractions 
Reduce the following to lowest terms: 
2 i & Yo 53 63 (@3D 
Express the following in simplest form: 
$3 £ 7% 8 63 @3 IN 


. Supply the missing numbers: 


9 


4=3; 1=%3 14 =% 58 = 42 31m 
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CHANGING UNITS OF MEASURE 


1. What part of a pound is the weight of an ee that 
weighs 4 ounces? 


THINK: 1 lb. 
402. = % 


In the examples below you are asked to change the first 
item to the unit of measure given after it. If you cannot 
remember some necessary fact, turn to the tables given at 
the back of the book for help. It will pay you to memorize 
the important tables of distance, surface measure, liquid 
and dry measures, time, and weight, since you will use them 
frequently. Reduce all fractions to lowest terms. 


S$. 2at. = 7 gal. 16. 1 cent = ? dollar 

4, Gin. = ? ft. t7. 10 qt. = ? bu. 

5. 4mo. = ? yr. 18. 3da. = ? week 

6. 2 pk. = ? bu. 19. 48 in. = ? yd. 

7. A. =? q. rd. 20. 6 sq. ft. = ? sq. yd. 
8. 1 pt. = ? at. 21. 25¢ = ? dollar 

9. 15 sec. = ? min. 22. 18 = ? doz. 

10. 45 min. = ? hr. 28. 1 pt. = ? gal. 

11. ¢ lb. = ? 02. 24. 3 sq. ft. = ? sq. yd. 
1%, 2 = 7 dl. 25. 1 dime = ? dollar 
1s. 6 gt. = ?'gal. 26. 500 lb. = ? ton 

14. 40¢ = ? dollar 27. mi. =? = 

15. 8hr. = ? da. 28. 880 ft. = ? mi, 


29. Which of the above are units of value? of distance? 
of time? of weight? of dry measure? of liquid measure? of 
surface measure? 
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STUDY HELPS IN ADDITION OF FRACTIONS 


V. Addition of Mixed Numbers With Carrying. 
1. Find the sum of 54 + 334. 


53 How do we get the 82? 
35 Why is 83 not the final answer? 
8&=8+1=9 Show that 83 equals 8 + 1. 
2. Find the sums. Be sure they are expressed:in simplest 
form. 
a. 3 b. 62 e. Oe d. 58 e. 62 
64 Te 85 98 gs 


VI. Addition of More Difficult Mixed Numbers. 


1. Find the sum of 62 + 92. 
of How do we get the 158? 


15+ 12 = Does15 + 1% = 163? 


158 = 
162 = 16} 


a, 8% b. 62 ij = d. 2 e. 6% 
| ie: Te 73 53 4 
a: a) ace rs 


How do we change 15$ to 15 + 12? 


Why do we change 162 to 163? 
2. Find the sums. Express them in simplest form. 


MIXED PRACTICE IN ADDITION OF FRACTIONS 


Find the sums. 


a b c d e 
a 33 33 2 84 

3 1 LL z 

2. OF 2 ; 4 8 
| 8a 2 a aS cs 
7 1 2 
3. t Gy 93 fs 93 

3s. 98 72 10 85 
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STUDY HELPS IN SUBTRACTION OF FRACTIONS 


I. Subtracting Like Fractions. 


How much is 7 — 3? 

To soliitiact like fractions, subtract the two 
numerators and write the result over the de- 
nominator. 7 — 1 = 6. The denominator of both 

—4 fractions is 8. So the difference is § 

Why do we change § to 3? 

2. Show that 2 7 ia z = 0. 


3. Subtract these fractions: 
a. 2 b. 2 C.F d. 2 e. 3 fz 
i i 


ee a 
) 


II. Subtracting Mixed Numbers. 
1. Subtract 64 from 93. 


9% How do we get the 32? 
—6i Why do we change 32 to 34? 
32 = 34 Show that 32 = 33. 


2. Subtract these mixed numbers: 
a. 62 b. 83 c. OF d. 1 
a 


III. Subtracting Fractions From Whole Numbers. 
1. How much is 43 subtracted from 8? 


8 =73 Why do we change 8 to 73? 
—4; =45 Do we need to change the 44? 


34 Is the remainder, 33, correct? 


2. Show that 8 — 4 = 73 — 34 = 73. 
3. Does 1.— 4 = 2? THtnk: 1 = $;sol —}4 =? 
4. Subtract these numbers: , 


a 3 bob OT c« Ll d. 5 e. 7 


— a a | 
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USING RULES TO SOLVE PROBLEMS 


Edward’s class has found that the rules given below help 
them in problem solving. Read each rule carefully. Then 
write a problem of your own which is solved by using the 
rule. 

1. The cost of a number of items = the price of one item 
multiplied by the number of items. 

EXAMPLE: If one pound of butter costs $.45, how 
much do 8 pounds of butter cost? 

Write another problem of your own solved by this rule. 

2. The price of one item = the cost of a number of these 
items divided by the number of items. 

3. The number of items bought = the cost of all of the 
items divided by the price of one item. 

4. The distance traveled = the number of miles traveled 
in an hour multiplied by number of hours.-traveled. 


5. The speed of traveling an hour = the distance traveled 
divided by the number of hours traveled. 

6. The number of hours traveled = the distance trav- 
eled divided by the number of miles traveled in an hour. 


7, To change yards to feet multiply the number of 
yards by 3. Make a rule for changing yards to inches; 
inches to feet. 

8. The area of a rectangle = length times width. 

9. The perimeter of a rectangle = 2 times its length 
plus 2 times its width. 

10. Sale price = regular price minus the reduction.. 

11. To find how many times one number another number 
is, divide the second number by the first number. 


12. To find 3 of a number, divide the number by 4. 
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ESTIMATING ANSWERS TO EXAMPLES 


After each example there are three numbers. Estimate 
which of these three numbers is most likely to be the cor- 
rect answer. List these numbers on your paper. Then work 
the example to see if your estimate is correct. 


‘ 
. 
. 
. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


10. 
11. 
12. 


4978 + 6992 + 3856 = 15826, 12316, 18206 
$874.53 — $294.68 = $623.75, $579.85, $491.85 
6 X $45.78 = $274.68, $232.08, $302.68 

80 xX 746 = 59680, 64780, 54280 

3478 +74 = 87, 52, 47 

24 X 58 = 1042, 1392, 1732 

27% + 88} + 653 = 1084, 1314, 1734 

682 + 592 + 72) = 1798, 2473, 2003 

297% — 1853 = 724, 1114, 1404 

4 of $57.72 = $9.62, $10.12, $8.77. 

4982 + 53 = 104, 94, 74 

63 x 700 = 40100, 48100, 44100 


For each of the examples below, estimate what the answer 
will be. Write your estimate on your paper. Then work the 
example to find the answer. Compare the answer with your 
estimate. Are you good at estimating answers? 


13. 785 + 963 + 845 + 926 = 

14. $875.01 — $286.74 = 17. 982 + 852 = 
15. 30 X 395 = 18. 3783 — 962 = 
16. 4982 + 94 = 19. 4 of $57.92 = 
Which is more? 

20. 7 X 68, or 437 23. 6 X 47, or 303 
21.9 X 38, or 322 24. 5 X 87, or 427 
22. 8 X 56, or 500 25. 9 X 65, or 605 


32 


e€ 
486 X GSEPL + 96 UY} SSO] YONU MOFT *8 
43809 UezOp & SjUEd gz 18 Ssd0 UBZOpP PF pue 
punod ve sjuso 9¢ 42 UODeq Jo Spunod ¢ op yonuI MOF{ ‘L 
{spunod 
C62‘ SUIYSIOM S}eO JO PeOT YONI} & Ul s1EY} o1e STeYysnq 
Auew Moy ‘spunod Gp system s}eo jo yeysnq & J] ‘9 
{SloMSuUv SUT}EUITIS ye POOS NOA ary ‘sIeMsuUB oy} PUL 
uey], “SwaTqoid SUIMOT[O 9Yy} 0} SaMsUe 9} 9FeUWITISH 
Tm9 "TTP ‘TE 
Zeprim sopiut Fy pue suoT 
soptur ET st Jey} ULV} @ PUNOIe BdUR{SIP OY} ST JEU ‘SG 
60'S oL's$ 08°%$ 
éIltq o$ @ wosy 4e8 J prnoys 
esueyo yonut Moy ‘punod wv sjueo EE 3e J0}}Nq Jo spunod 
Z pue Jeo] & syus ET 3e peeIq Jo soAvol PF Anq [ jI ‘% 
€9'F1$ €3'6$ ES IT$ 
PAGERS 
puods oy pip yonu MOP ‘[[VqQ}00FJ & 10J OY’ZF pue ‘yINS B IOJ 
86'P$ ‘seoys [[eq}00J Jo med eB IoZ Gy"Eg queds Aoq V.'€ 
Wt 6S TOL GP ee LY 
ZmMoy uv ul eseiaAv oY} UO OF HI SeOp 
soptur Auvul Moy ‘SMoY ZZ Ul SETI $7G SOS UTeI} BJT SZ 
08°L$ Orcs 00°21$ 
ijrenb 
eB sJUed ZI 3e 4SO00 YIU Jo sjzenb cg Op yonW MOF 'T 
‘IAMSUB BY} LOJ JaquINU 4O9IIOD 9} 
poyoIJes NOA JI aas 0} We[qoid ey} YOM UE], “eyeUIT}se Mok 
ysoreau ST Jey} SIoquINU 9eIY} 9Y} JO 9UO sy} JooTeS ‘Jx9N 
"aq [IM Jomsue oy} yey Jo oyeUITISe Ue eyvUI puke ULe_qoid 
ay} peroey ‘SiequINU sey} ee oJEY} Welqoid yove Jepu~ 


SWATIOUd OL SHAMSNV ONILVINILSH 


SE 


LET’S PRACTICE 


Practice one set of these examples a day. If you need 
more practice, repeat a set on several days. Keep a record 


of your scores to see how your work improves. 


Set I 
1. 874 2 9780 3. 578 4. 8)4032 
201 —1567 x9 
956 — 
807 5. 427 6, 82)6752 7 92 
358 X36 +8 
476 
8. 98 9. 62 = 10. SB 
—1% +3 —54 
Set II 
1.9801 2 8001 3. $9.68 4. 9)5166 
946 —5076 x8 
758 
37 5. 508Ss«G.: 459135 7 = oTR 
eo x24 +54 
987 2 
8. 82 9. 53 10. 7k 
oe +65 =8 


USING THE VOCABULARY OF ARITHMETIC 


Arrange the words below in five lists. Use the headings 
addition, subtraction, multiplication, division, and frac- 
tions. Be ready to tell what each word means. 


sum denominator product quotient 
remainder multiplier reduction divisor 
terms dividend difference numerator 
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UP THE STEPS TO A NEW CHAPTER 


This test will help you to find out how well you can work 
the different kinds of examples you have studied. When 
you copy the examples, leave enough space for your work. 


1. Add $37.28, $.49, $1.26, and $297.68. (7) 
2. Subtract $278.94 from $403.10. (9) 
3. How much is 10 x 32? (12) 
4, Find the product of 70 and 96. (12) 
5. Multiply $8.75 by 48. (12) 
6. How much is 1617 divided by 40? (14) 
7. Divide 3528 by 84. Check your work. (17) 
8. Divide 1219 by 53. Check your work. (17) 
9. What part of a foot is 8 inches? (24) 
10. Find + of 96. (11) 
11. Reduce to lowest terms: 4%, 45, 22. (23) 
12. Express in simplest form: 72, 98, 88, 68. (23) 
13. Find the sum of § and 2. (25) 
14. How much is 33 plus 63? (25) 
15. 33 yd. + 44 yd. = ? yd. (26) 
16. Add: 72 + 92 +61 =? (26) 
17. Supply the missing numerators: 4 = 33; 61 = 
5x; 1g = @. (23) 
18. How much more than 73 pounds is 10% pounds? (28) 
19. Subtract 52 from 7. (28) 
20. How much less than 63 inches is 42 inches? (29) 


After your paper has been marked, correct your work at 
once. If you make any errors, turn to the pages given at 
the right of the test for further practice and study helps. 

Do not be satisfied until you can work all of the examples 
in the test quickly and easily. 
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WRITING FRACTIONS AS DECIMALS 


Do you remember another way in which to write frac- 
tions like 3% and ;45,? 

Closets fractions like 3% and 743; may also be expressed 
as decimal fractions. 


As COMMON AS DECIMAL 
FRACTIONS As WorDs FRACTIONS 
fy nine tenths & 
igs seventy-five hundredths 75 


When these fractions are expressed as decimals, the de- 
nominators 10 and 100 are not written. The word “‘deci- 
mal” comes from the Latin word ‘‘decem,”’ which means 
10. How many 10’s are there in 100? How many hundreds 
are there in 1000? Show that our number system is a deci- 
mal system. 

We can write 364% feet as 36.45 feet. This is read: 36 
and 45 hundredths feet. 

The period in 36.45 is called a decimal point. The num- 
ber 36.45 is called a decimal. The number .45 is called a 

‘decimal fraction. .45 means +45. In reading 36.45, the 
“and ”’ tells where the decimal point is located. 5.7 is read 
5 and 7 tenths. 

In this book we shall hereafter call common fractions, 


fractions; and decimal fractions, decimals. 
Read these decimals: 
t. .1, .7, .25, .30, .75, .8yd., .05 gal., .25 lb. 
2. 4.2, 5.9, 6.75, 8.09, 4.20, 27.4 ft., 8.01 qt., 19.3 oz. 
3. Write the decimals in 1 as fractions. Change the deci- 
mals in 2 to mixed numbers. 
4. Write as decimals: 


47 91. O17. <2 5 20 

a. oo Toe ore mee too 18% 143% 
Z. 3 2 

b. to Too 6x5 T00 ine 60z35 903%. 
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USES OF DECIMALS IN BOOKS AND NEWSPAPERS 


Sometimes decimals are used in books and newspapers 
instead of common fractions. Here are a few samples. 
Read the sentences. 

1. Yesterday 0.42 inch of rain fell. 

2. An ocean liner averaged 30.7 miles an hour on a trip. 

8. A farmer husked 30.27 bushels of corn in 3 hours. 

4. The fare on the railroad was reduced to 2.5 cents a 
mile. 

5. A baby weighed 7.25 pounds when it was born. 

*6, Find at least two places in which decimals are used in 
books and newspapers. 


THE DECIMAL POINT IS LITTLE—BUT IMPORTANT 


The sentences below are not reasonable because. the deci- 
mal] points in the numbers are not put in where they should 
be. Copy the sentences, putting in the decimal points. Be 
ready to tell why your answers are right. 

1. An egg weighs 18 ounces. 

2. A hat costs $875. 

8. Jack is 674 inches tall. 

4, A chicken weighs about 575 pounds. 

5. The record for running 220 yards is 2075 seconds. 
6. An automobile can go about 525 miles in an hour. 
7. An airplane flew 575 miles in a minute. 

.8. The average turkey weighs about 145 pounds. 

9. A fast train goes about 105 miles a minute. 

10. An automobile goes about 1825 miles on a gallon of 
gasoline. 

11. A farmer can produce 175 bushels of wheat on an 
acre. 

12. An ocean liner can go about 3025 miles in an hour. 
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ADDING DECIMALS WITH CARRYING 


1. Jane rode her bicycle 3.7 miles one day and 8.6 miles 
the next day. How far did she ride in the two days? 


THINK: 3.7 mi. + 8.6 mi. = ? mi. 

First add the tenths, then the ones. .7 + .6 = 
13 tenths. This is .3 more than one whole, or 
1.3. Write .3. Carry the 1 to the ones’ column. 
14+34+8 =12. 

Jane rode 12.3 miles. 

The answer can also be found by changing the 


decimals to fractions as shown below. 


With DeEcIMALS WITH FRACTIONS What are the 
a sums? 
Have they the 
ahh wrethod 
a 4o8 ich metho 
= 12i5 seems simpler? 


2. Show that these sums are correct: 


3 2.6 2.52 1.27 4.73 
4A 8 1.31 2.48 2.48 
4.7 3.4 3.83 3.75 21 

Find the sums, then check by using fractions. 
a b c d e f 
3. 2.6 5.8 8.75 9.86 8 2.4 
3.1 6 .68 7.74 1.9 2 
42 77 482 80 7 3 
4. 3 2.3 5.7 27 8.04 2.03 
1.4 3.4 6.8 A400 7.15 04 
5. 9.6 1.85 3.7 1.04 © 8 5.17 
8.4 2.85 4.8 -96 3.7 2.48 
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THE MEANING OF THOUSANDTHS 


In a reference book Daniel read that the speed record for 
airplanes i is 440.681 miles an hour. He saw that this number 
is a decimal, but he did not know how to read it. 

Miss Smith told him that this number is read: 440 and 
681 thousandths miles. The decimal .681 is a short way of 
writing =684;. The number 440.681 could have been written 
440-883,. Which form is simpler? 

1. Read these decimals: 

4.583 .495 86.392 .025 .004 7.102 


2. If the numbers were written as fractions, what would 
each denominator be? 
3. Write in decimal form: 


377_ —35_ 8-403 
1000 1000 1000 1000 1080 


4. Read: .001 mile is 5.28 feet or 1.76 yards. .01 mile is 
52.8 feet. 


PLACE VALUE IN DECIMALS 


Each figure in the number 7420.689 has a certain value 
according to the place it holds. 

The 7 stands for 7 thousands or 7000. 

The 4 stands for 4 hundreds or 400. 


The 2 stands for 2 tens or 20. 
The 0 stands for 0 ones or 0. 
The 6 stands for 6 tenths or 6 
The 8 stands for 8 hundredths or .08 
The 9 stands for 9 thousandths or .009 
7420.689 


In the same way give the value for each figure in the 
following numbers: 


1. 279.6 2. 873.52 3. 9.783 4. 26.981 5. 704.356 
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PROBLEMS THAT USE DECIMALS 


1. In a race an automobile went 1.25 miles in the first 
minute and 1.75 miles in the second minute. How far did 
the automobile go in the two minutes? 

2. Jack rode his bicycle from one street to the next in 
21.6 seconds and back again in 20.4 seconds. How long did 
it take him to ride both ways? 

3. A worker measured the thickness of two sheets of tin. 
One sheet was .075 inch thick, the other .127 inch thick. 
How thick were the two sheets of tin when placed together? 

4. One day the temperature was 87.5 degrees at 9 o’clock. 
It rose 8.0 degrees by noon. How warm was it at noon? 

5. At $.35 a dozen how much do 12 dozen eggs cost? 

6. Show that a dime ($.10) is jy of a dollar; that 1 cent 
($.01) is z45 of a dollar. 


PRACTICE IN ADDING DECIMALS 


Find the sums. Be sure to put in the decimal points. 


a b c d e 
1. 37.4 3.75 A .28 1.275 
46.2 4.86 6 45 3.698 
29.1 5.27 Pod 21 4.895 
2. .26 9.73 27.2 .o14 8.7 
48 .85 6 .482 °29.5 
84 64 65 276 6 
3. 7.85+9.76 +12.84 = 9. 7.84+-9.6+27.4 = 
4, 97.8+104.6 +29.5 = 10. 16.83 +.84-+1.78 = 
5. .6+1.8+295.4 = 11. .875-+.976+80.6 = 
6. 87.25 +9.68 +.84 = 12. .4+19.7 +286.4 = 
7. 274.14+-9.3 425.8 = 13. 3.758 +9.864 = 
8. 37.865 +.004 +298.375 = 14, .214+.384+.29 = 
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SUBTRACTING DECIMALS Ke 


1. “Georxe has ridden his bicycle 8.7 miles. ane hg 
ridden her bicycle 5.6 miles. How much farther has George 
ridden his bicycle than Jane has ridden hers? 


8.7 THINK: 8.7 mi. — 5.6 mi. = ? mi. 
—5.6 Begin at the right. 
3.1 7 tenths — 6 tenths = 1 tenth. Write .1. 


8 ones — 5 ones = 3 ones. Write 3 in ones’ 


place. 
George has ridden 3.1 miles farther than Jane. 


2. Show that these subtractions are correct: 


a. 29.3 b. 5.8 c. 18.6 d. 473.5 
14.2 24 9.6 189.2 
15.1 3.4 9.0 - 284.3 


3. Jobin is 68.75 inches tall. Ann is 57.43 inches tall. 
How much taller than Ann is John? 


68.75 (THINK: 68.75 in. — 57.43 in. = ? in. 
—57.43 Begin at the right. Subtract the hundredths, 
~~ 41.32 then the tenths, then the whole numbers. 


Show that the subtraction is correct. 
John is 11.32 inches taller than Ann. 


Subtract these numbers: 


4.29.5 5.85.9 6.7.65 7. 21.83 8, 9.475 
16.3 27.3 2.41 9.82 3.452 


9. How much is 1.1 — .7? ‘0 
THINK: 1.1 is 10 tenths + 1 tenth, or 11 tenths. 
So 1.1 — .7 = 11 tenths — 7 tenths = 4 


tenths or .4. 
10.1.2—.5= 11.1.25 —.42 = 12. 1.3825 — .172 = 
13.16-—.9= 14.7.65 —2.48 = 15.165.4 —124.1 = 
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CITY WEATHER RECORD 
Temperature Data 

Highest yesterday, 61 at 3:20 p. m. 
Lowest yesterday; 32 at 12:30 a.m 
Average yesterday, 46. 
Normal yesterday, 34. 
Departure from normal, +8. 
Highest this date last year, 26. 
Lowest this date last year, 13. 
Highest this date, 64. 
Lowest this date, 0. 


Sun and Moon 
Rises 7:10 a. m.; sets 4:46 p. m. 


Moon (Phase) New Moon 
Rises 10:13 a. m.; sets 7:56 p. m. 


Precipitation Data 

Total this month to date, .01. 

Departure from normal, —.63. 

Total since January 1, 23.52. 

Departure from normal,—2.53. 

Normal this month, 1.27. 

Greatest this month, 4.06 in 1918. 

Least this month, .06 in 1917. 

Barometer 6 p. m. yesterday, 29.45; 
6:30 a. m. today, 29.29. 

Relative humidity, 6:30 p. m. yes- 
terday, 46; 6:30 a. m. today, 60. 

Wind, 6:30 p. m. yesterday, south, 
8 miles; 6:30 a. m. today, south 
southwest, 9 miles. 


WEATHER RECORDS 


Each day the United 
States Weather Bureau 
publishes much information 
about the weather. See 
the chart at the left. 

1. What was yesterday’s 
highest temperature? the 
lowest temperature? the 
average temperature? 

2. Was the average tem- 
perature above or below 
normal? How much? 

3. The + before the 8 
shows that the average tem- 
perature was above normal. 
What would a_ departure 
from normal of —8 show? 

4. Find the difference be- 
tween the highest and lowest 


temperature on this date “last year;”’ on ‘‘this date.” 
5. How long was it from sunrise to sunset? 
6. How much rainfall had there been this month? How 
much less than the normal (usual) rainfall was this? 
7. How much rain had fallen since January 1? How 
much below normal was this amount? 
8. Find the difference between the greatest and least 
amounts of rain that had: fallen in ‘‘this month.” 
*9, How much lower than “yesterday” was the baromet- 
ric reading ‘‘today’’? What does barometric reading show? 
*10. How much lower was the humidity “yesterday” than 
“today’’? Was it more likely to rain ‘‘today’’? 
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USING ZERO IN SUBTRACTING DECIMALS 


1. One morning .56 inch of rain fell. That afternoon .50. 
inch fell. How much more rain fell in the morning than in 
the afternoon? 


56 In this example there is a zero difference in 
— 50 tenths’ place in the answer. .56 — .50 = .06. 
—t6 Write the zero to hold the tenths’ place. 
: Because you are subtracting hundredths the 
answer must be hundredths. 
.06 inches more rain fell in the morning. 


2. Study carefully the work below. Check by addition. 
a 61 b. .485 c. .894 d. 100 e. .10 
—.47 —.479 —.875 —.009 —.04 
. 04 .006 .019 .091 .06 


3. Copy and work the examples in 2. Check by addition. 

4, A tin worker wanted a sheet of tin .075 inch thick. 
He measured a sheet that was .128 inch thick. How much 
too thick was this sheet? - 

Subtract the following. Check by addition: 


a b c d e 

5. .25 475 49 .998 .265 

aad :896 42 981 .259 

6. 2.65 9.1 8.476 65.76 25.381 

2.59 8.4 8.391 49.78 24.91 
MIXED PRACTICE WITH DECIMALS 

q., 6.4 78 8.65 9.836 9.854 

+7.9 —.54 +9.27 —2.795 +2.763 

2. 6.5 5.6 .003 .597 3.64 

—2.7 +7.4 +.004 —.592 —3.59 
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HARVEST 
a FESTIVAL 


Tickets 3°- WD ING DOLLARS 


AND CENTS 


The children are selling 
tickets for the Harvest Fes- 
_ tival. The money is to be 
- used to buy playground 
equipment. 

1. The sixth grade re- 
ceived in all $16.80 for the 
tickets sold. If the tickets 


THINK: $16.80 

30)1680 1680¢ + 30¢. 

150 When dividing dollars and cents by dollars 

Tgp and cents, or by cents, change both numbers 
180 to cents. ; 

— The class sold 56 tickets. 


$.30 is the same as 


2. The fourth grade received in all $20.10 for the tickets 
they sold. How many tickets at $.30 each did the class sell? 


3. $34.20+$.76= 4. $44.16 ++$.96 = 5. $204.80 +$.32 = 
6. $46.80 +$.60= 7. $66.25+$.53= 8. $379.68 +$.42 = 


LET'S PRACTICE 


b c d 
1250 20)843 93 
x50 483 
2. 40f 172 = 7 64 648 g 
—4} +932 <37 —22 
3. 48)18215 1¢ a5 ie 65.3 
== +64 —23 —27.9 
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‘ ey A CITY’s MILK ‘SUPPLY. 


a b Helen lives on a dairy farm. 
\ ” Her father sells milk and cream 
: a ' toa large creamery in the city. 
*'4. Helen’s pee has a herd of 45 cows. They produce on 
the average 2,250 pounds of milk a day. What is the aver- 
age daily amount for each cow? (2 lb. = 1 qt.) Do you 
think that all of the cows produce the same amount of 
milk as the average? 

2. Helen has a pet Jersey cow that produces 5.3 pounds 
of butterfat to each 100 pounds of milk. Her brother George 
has a pet Holstein that produces 3.7 pounds of butterfat to 
each 100 pounds of milk. How much more butterfat to 100 
pounds of milk does the Jersey produce than the Holstein 
produces? 

3. The Jersey cow produces about 50 pounds of milk a 
day, the Holstein about 80 pounds of milk. How much 
more milk does the Holstein produce in a week than the 
Jersey produces? 

; 4. In February Helen’s father received 3.75 cents a 
pound for the milk at the creamery, in August 2.65 cents a 
pound. Find the difference in the prices he received a 
pound. 

5. A good cow produces about 50 pounds of milk a day. 
Allowing 1 pound of milk a day for each person, how many 
cows would it take to supply the milk for one day for a city 
of 150,000 people? 

| 6. Helen’s father is paid about 53 cents a quart for the 

milk. It is sold in the city for 11 cents a quart. How much 
| more a quart do the people in the city pay than Helen’s 

- | father receives? 

*7, Why is there a difference in these two amounts? 
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MULTIPLYING BY THREE-PLACE NUMBERS 


1. An Iowa farmer has a drove of 236 hogs. 
He thinks that their average weight is about 
195 pounds. Find the total weight of the hogs. 

THINK: 236 X 195 Ib. = ? 
Here is one way to work this example: 


= Bate Explain each step in the work at 


= the left. How do we get the 46020? 
zig pee = oe The hogs weighed 46,020 lb. 


2. Here is a shorter way to work this example: 


195 = =Multiply 195 by 6. Write 1170. 
X236 Multiply 195 by 30. Write 5850. 
1170 ‘Then multiply 195 by 200. Write 39000. 
5850 Be sure to write the partial products so that all 
39000 of the ones, the tens, the hundreds, etc., are placed 
46020 correctly. Then find the sum of the partial products. 


3. Study the examples below. Then copy the examples 
without the work and find the answers. Check your work 
with the work below. 


a. 427 b. 208 c. 740 
537 x682 x419 

2989 416 6660 

12810 16640 7400 
213500 124800 296000 

229299 141856 310060 
Multiply. Check each answer by going over your work. 

a b e d 


4, Multiply by_273: 159 936..5872—-$67.48 
5. Multiply by 419: 748 285 6709 $56.93 


6. Multiply by 586: 561 604 8937 $87.29 
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HOW TO MEASURE AREA 


To make a safety poster, Helen has her choice of two 
pieces of cardboard. One is 18 inches long and 12 inches 
wide. The other is 20 inches long and 10 inches wide. 
Helen wants to use the larger piece. Which will she take? 

To find out, compare the areas of the two pieces. 

1. One of the units for measuring area 
is the square inch. It is a square 1 inch long 
and 1 inch wide. Cut out one such square. 

9. Draw a rectangle 3 inches long and 
2. inches wide. How many inch squares will 
it take to cover this rectangle? To find out, 
either divide it into square inches, or cover 
it with inch squares. 

3. We say that the area of the rectangle in 2 is 6 square 
inches. How many rows of squares, 3 to a row, are there? 
2 Xx 8 square inches = ? square inches. 

4. How many square inches are there in a square that 
has 4 rows of 4-inch squares each? 4 X 4 square inches = 
? square inches. 

An easy way to find the area of a surface is to multiply 
the length by the width, using the same unit of measure. 
Thus, a rectangle whose length is 5 inches and its width 
4 inches has an area of 5 X 4, or 20 square inches. 

5. Use this rule to find the area of a rectangle 3 inches 
by 4 inches. Then use your inch squares to show that the 
rule is right. , 

Find the areas of the following rectangles: _ 

6. 8in.by4in. 9. 15in.by10in. 12. 20 in. by 18 in. 

7. Tin. by 5in. 10, 25in. by 48in. 18. 30 in. by 40 in. 

8. Qin. by Gin. 11. 16in. by 20in. 14. 50 in. by 60 in. 

45. Which piece should Helen take? Why? 

60 
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COMPARING UNITS OF MEASURE 


1. A square, each of whose sides is 1 foot long, contains 
how many square inches? THINK: 1 ft. x 1 ft. = 12 in. X 
12 in. = ?, the number of square inches in a square foot. 

2. How many square feet are there in a square, each of 
whose sides is 1 yard long? THINK: 1 yd. x lyd. = 3 ft. 
x 3 ft. = ?,, the number of square feet in a square yard. 

3. Since early times a unit of length called the rod has 
been used. A rod is 163 feet long. An acre contains 160 square 
rods. Does a field 10 rods wide and 16 rods long contain an 
acre? 

4. How many acres are there in a square mile? What 
other name is there for this area? 


PRACTICE IN FINDING AREAS 


Find the areas of these rectangles: 

1. A room, 25 ft. X 18 ft. 6. Ahall, 400 ft. x 275 ft. 
2. A picture, 20 in. x 82 in. 7. A theater, 275 ft. x 105 
3. Arug, 15 yd. x 10 yd. ft. 

4, A garden, 300 ft. x 200ft. 8- Alawn, 16 yd. x 40 yd. 
5. Astate, 300 mi. X 250 mi. 

9. The drawing at the left 
represents a garden. Find the area 
of the garden. 

10. The garden is divided into 
four equal parts. What are the di- 
80’ mensions of each part? 
11. What is the area of each part of the garden? 
*12. Find the dimensions of the floor of your classroom to 
the nearest foot. Then find its area. 
62 
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diving. The. table at the right is 
the one he put on the blackboard. 
It shows the pressure above the 
usual air pressure on each square 
inch of a diver’s body at various 
depths below the surface of the 
water. 

1. What is the pressure on each 
square inch of a diver’s body at a 
depth of 33 feet? of 231 feet? 

2. Sponge divers in the Medi- 


ADVENTURES IN DEEP DIVING 
marines. He made a report to the class about dangers of 


DEPTH 
IN FEET 


33 
66 
99 
132 
165 
198 
210 
231 


PRESSURE PER 

SQUARE INCH 
14.7 lb. 
29.3 Ib. 
44.0 lb. 
58.7 lb. 
73.4 Ib. 
88.1 lb. 
94.0 lb. 
102.8 lb. 


terranean work at a depth of about 132 feet. What is the 


pressure at this depth? 


3. If a submarine goes from a depth of 33 feet to a depth 
of 99 feet, how much does the pressure on each square inch 
of its hull increase? Why would it be dangerous for a sub- 


marine to go to a depth of 500 feet? 


4, If a diver in a diver’s suit works on a wreck at a 
depth of 240 feet, about how many pounds a square inch 
is the pressure? Use David’s table to make an estimate. 

*5, The greatest depth at which useful work can be done 
by divers is 300 feet. Explain why it would be very difficult 


to work at greater depths. 
64 
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THE RUBBER WE USE 


1. Rubber was discovered by the natives of South 
America long before white men came to this country. It is 
said that Columbus gave a rubber ball made by the Indians 
to Queen Isabella on his return from his second voyage to 
the New World in 1497. How many years ago was this? 

2. Rubber is. made from the sap (called latex) of a tree. 
This tree grows to a height of from 60 feet to 75 feet. Point 
to some tree where you live that is about this high. Can you 
name a tree that grows higher? that does not grow as high? 

3. The rubber tree grows until its trunk has a circum- 
ference (distance around) of about 10 feet. Show with a 
string how large the trunk of such a tree is. Can you find 
a tree where you live whose trunk is as large as this? Name 
trees that have smaller trunks. 

4. There are large rubber plantations in Java containing 
as many as 75,000 acres. They average about 125 trees to 
the acre: How many trees are there on such a plantation? 

5. Trees are not tapped until they are 5 years old. The 
method of tapping is shown in the picture. Can you explain 
it? The average yield of a tree is about 6 pounds of latex 
for the entire year. How much is this a month? 

6. How much latex is produced a year on a field an acre 
in size which has 125 trees? 
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LET’S PRACTICE 


Sl 
Practice one set of these examples at a time. If you need 


more practice, repeat a set several times. Keep a record of 
your scores in each trial so that you can see how your work 


improves. 
Set I ° 
1. 719 2. 12985 3. 683 4. 93 
we —9876 x29 +65 
: x29 
962 5. 7 6. 98.7 7. 53)13568 
7694 —3 +25.4 
3623 4 ae 
8. 685 9. 94)38164 10. 35.24 
x 460 —9.64 
Set II 
1. 2.07 2 15.840 3. 479 4, t¥ 
.87 —7.963 x85 +81 
52.14 — 
3.65 5 82. 8.753 7. 45)15750 
41.44 31 +2.953 : 
46.33 = a 


8. $9.76 9. 82)4264. 10. }0f56 = 


USING THE VOCABULARY OF ARITHMETIC 


Write sentences containing the words below. Be ready to 
read these sentences to the class. 


sale value amount measurement size 
weight account rectangle squareinch _ capacity 
statement increase area estimate - P.M. 
perimeter ounce charge  -. dimensions contents 
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UP THE STEPS TO A NEW CHAPTER 


This test will help you to find out how well you know the 
arithmetic you have studied. In copying the numbers be 
sure to leave enough space for your work. 


1. Subtract $485.36 from $900. (9) 
2. How much is 4 of 992? (24) 
3. Divide 3484 by 52. (17) 
4. Divide 2361 by 47. Check your answer. (19) 
5. Divide 59840 by 85. Check your answer. (19) : 
6. Find the sum of 88, 97, and 63. (26) 
7. Subtract 63 from 12. Check by addition. (28) 
8. Subtract 82 from 113. (29) 
9. How much do 400 chairs cost at $3.80 each? (57) 
10. Find the product of 209 and 608. (59) 
11. Multiply $3.75 by 420. r (59) 
12. Express as fractions: .3, 10.5, .167. (38) 
18. Express as decimals: 375, 93%%5, 16z¢45- (38) 
14, Add 7.4 and 6.8. Check your answer by chang- 
ing the decimals to fractions and then adding. (41) 
15. Find the sum of .34, .20, and .43. (41) 
16. Which is most, .1, .01, or .001? (43) 
17. Subtract 48.56 from 87.31. Check by addition. (48) 
18. Subtract .3875 from .420. (49) 
19. Which is least, .28, 1.4, .248, .182, or .95? (49) 
20. At $.25 each how many tickets can you buy for 
$7.50? (54) 


After your paper has been marked, correct at once any 
errors you may have made. Turn for help to the pages 
given at the right of the test. 

Be sure that you know how to work every example in the 
test before you go on to the next chapter. 
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READINESS TEST FOR MORE DIFFICULT DIVISION 


I. How well can you divide? Copy and work these ex- 
amples. 


1. 483 +23 = 4. 2279 +48 =~ 7. 3840 + 96 = 
2.1184 +21 = 5. 2485 +56 = 8. 657 + 32 = 
8. 8445 +65 = 6. 7921 +84 = = 9. 74387 + 37 = 


II. Can you multiply and subtract correctly? Complete 
these examples. The quotients are correct. 


8 fi 6 7 
1. 59)495 §. 27198 5. 87)540 7. 46)330 
9 8 9 4 
2. 78)714 4. 96)821 6. 69)644 8. 36)149 


III. On your paper write the part that is more. Do not 
write out the work. Write only your answer on your paper. 

1.4 X 65, or 280 3.9 X 18, or 157 &.»6 X 87, or 523 

2.7 X 98, or 675 4. 8 X 59, or 491 6. 5 X 78, or 382 

IV. Which of these quotients are correct? Which are not 
correct? Be ready to tell why. 


5 4 5 7 
1. 75)358 3. 89)337 5. 67)387 7. 36)237 


375 356 335 252 
9 6 8 6 

2. 96)948 4. 78)448 6. 38)267 8. 28)180 
864 468 304 168 


Y. In which of these quotients are the correct first 
figures given? You are to do enough work either in your 
mind or on your paper to find out. 


8 8 4 
1. 46)369 8. 56)457 5. 27128 


6 7 6 
2. 19)100 4. 69)528 6. 88)557 
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CORRECTING THE ESTIMATED QUOTIENT FIGURE 
1. How long will it take an automobile to travel 210 
miles at the rate of 35 miles an hour? 


A Tuink: How many 35’s in 210? 


: 7 
35)210 =‘ Try 3)21 or 7 as the quotient figure. (See A.) 
245 7 x 35 = 245. You cannot subtract 245 
from 210. Try 6, which is 1 less than 7, as the 
, 6 quotient. (See B.) 6 x 35 = 210. Therefore 6 
35)210 is the correct quotient figure. 
210 The automobile can go 210 miles in 6 hours. 


B 


Whenever you cannot subtract, the estimated quotient 
figure is too large. You must try a quotient figure at least 
one less. 

2. Which of the quotients below are too large? Tell why. 


2 3 A 5 
a. 26)48 b. 37)92 c. 35)128 d. 64)362 
52 


52 111 140 320 
3. What should the quotient figure be in example a? in 
example b? in example c? in example d? ‘ 


4. How many 35’s are there in 126? 


3121 Try 3)12, or 4, as the quotient figure. 
You can see at once that 4 xX 35 is more 


35)126 than 126, because 4 X 30 is 120 and 4 xX 5is 


105 more than the 6 of 126. So make the quotient 
21 1 less than 4. 
Is 3 the correct quotient? 


5. Which of the quotients below are correct? 


8 2 6 5 
a. 24)162 b. 28)64 c. 76)425 d. 31)157 


6. What should the true quotients be in each example? 

Be sure that the remainder is always less than the num- 
ber by which you are dividing. 
74 
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ESTIMATING MORE DIFFICULT QUOTIENTS 


1. How many 25-pound sacks can you fill with 150 
pounds of sugar? 


A. q Try 2)15, or 7, as the first quotient figure. 
26)150 7 x 25 is 175, which is more than 150. (See A.) 
— Try 6 as a quotient figure. 6 xX 25 = 150. 

6 (See B.) Therefore 6 is the correct quotient 


B. 25)150 figure. 
150 You can fill 6 25-pound sacks. 


2. Which of these quotients are too large? Tell why. 


2 2 4 5 
a. 26)50 b. 387/71 sc. 35)184 —d. 66) 382 
52 74 140 330 


3. Which of these quotients are correct? 


8 2 6 5 
a. 25)179 b. 27)53 c. 76)443 d. 36)191 
Find these products: 

a b , c d e 
4.75 X%8 = 47X6= 38 X7 17X3 = 
5. 22X%6= 49X7= 84X38 = 94X4= 58 X4 = 
6. 86 X6 = 59 x4 97X38 = 87 X6= 6&XT= 


Divide and check your work: 
a b c d e 


", 22Yia1 75)652 59)161 32)269 68) 396 
8. 97/372 ~=—- 84) 331 58)487 47/3802 28)112 
9. 77)293 46)87 86)586 39)176 53)209 


10. 87)600 56)460 94) 458 49)379 62)485 
: 76 
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— SX 8h = 6X && = 8X 6 = GX 96 =" Ure so 

= 6X 99 = 6X 2 = 6X EL = 6X 67 = 6X GP's 

7 8X 96 =LX 89 =9X 16 = 6x 69 = 6X 69 '% 

= 6X LE =6X 98 =6X 68 =9X 16 ="9'X 08 8 
a Dp 2 q D 
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2000 B.c. 


1000 B.c. 
753 B.C. 


334 B.C. 


1 A.D. 


476 A.D. 


1000 A.D. 


1450 A.D. 
1492 A.D. 


1750 A.D. 


1900 A.D. 
194— 


A TIME LINE 


Knives, hammers, and hand looms used 
before 2000 B.c. 


i alt ainianmial an Tg 


fir AVA | itn 


beer timer Wieezads 


ee 


Birth of Christ.. Anno Domini. 


oY 


End of the Roman Empire. 


The first clock with wheels used. 


Invention of printing press with movable type. 
Columbus discovered America. 


First use of machines run by steam engines. 


Automobiles first used. 
Today. 
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SAVING TIME IN DIVISION 


Agnes has found some ways to save time in working di- 
vision examples. Study the work below. 


J 1. 4 a working i example Agnes sees at — 
)453 that 5 is not the correct quotient figure be- 
: 372, cause 5 X 93 will be more than 453. She thinks: 
37 5 x 90 is 450 and5 X 3 is 15. Their sum will be 
465, which is more than 453. So she writes 4 in 

the quotient. 
2 She is not sure whether the quotient figure 


4 4 
58)285 in example 2 is 5 or 4. So she multiplies 58 by 
932, 5 in her mind without writing out the work. 
3 The product she gets is 290, which is more than 
285. So she knows that 5 is too large. 


You can save much time in working division examples by 
multiplying in your mind (mentally) before deciding what 
the correct quotient figure will be. 


Without using your pencil, estimate which is greater: 


a b c 
3. 3 X 64, or 186 6 X 47, or 297 2 < 75, or 162 
4. 7 X 48, or 297 2 X 84, or 165 9 x 47, or 401 
5. 8 X 96, or 745 8 X 75, or 240 4 xX 58, or 242 
6. 6 X 95, or 583 5 X 86, or 427 6 X 86, or 5380 
7. 2 X 96, or 186 9 xX 85, or 780 3 X 89, or 2738 
8. 9 X 69, or 604 4 X 69, or 271 7 X 59, or 358 
9. 4 X 74, or 302 8 X 78, or 642 5 X 79, or 398 


Tell what the quotient figure in each example below is 
by multiplying mentally: . 
a b ¢c d e 


10. 83)648 24)169 45)167 56)318 32)129 
11. 75)438 67)385 96)478 538)285 86)341 
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he FINDING AVERAGES 


a its thie i a 58-acre field a farmer raised 2,726 bushels of 
~~ corn. many bushels an acre did he raise? 
ee 
wall THINK: 2726 bu. + 58 = 
“Gas se)aTaE How many 58’s in 272? 
ee 232 How many 58’s in 406? 
a “406 Did you have to correct each quotient figure? 


406 The farmer raised 47 bu. an acre. 

~~ '* 2, The total weight of the 36 children in a certain class 
“was 3,420 pounds. How much was their average weight? 
PRACTICE IN DIVISION 


In some of these examples you must correct your esti- 
mates of the quotient figures. 
a b c d 


1. 74)4483 64)32437 33)2945 56)4238 
2, 26)2358 93)7486 53)2633 87)6023 
3. 47)4606 78)5480 43)3608 64)6198 
4, 68)7354 34)2007 96)9024 7992909 


LET’S PRACTICE 


b c d 
675 a 41 

500 —5i +53 
| 63 968 6; ssy5008 
+72 497 —4i 
| 3. 738 87)8352 5 20)817 92 
| 806 24 —63 
| 
| 


4. Find the sum of 87.4, 96.8, 85.2, and 1.9. 
82 
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JOINING THE JUNIOR RED CROSS 


This picture graph shows the number of children in the 
Bancroft School who have joined the Junior Red Cross. 


Grades HHAOGAG 


i = 2 children 
Grade 1 a) 


1. In which grade did the largest number of children 
join the Junior Red Cross? How can you tell? Each pic- 
ture stands for two children. 

2. How many joined in grade 6? in grade 5? 

3. What does the half child after grade 4 stand for? How 
many children in grade 4 joined the Junior Red Cross? 

4. How many children in all grades joined the Junior 
Red Cross? 

*5. Make a drawing like this one to show how many chil- 
dren in your school belong to the Junior Red Cross. What 
does the Junior Red Cross do? 


WORKING FOR THE JUNIOR RED CROSS 
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A BEE-LINE HIKE BY BOY SCOUTS 


On a bee-line hike you are not allowed to go around any 
obstacle. You must go over it or through it. The map above 
shows a bee-line hike one troop of Boy Scouts took. 


1. How far is it from the start to Squaw Bay? 

2. How far is it from Squaw Bay to the finish? 

8. How far is it from the start to the finish? 

4. The barbed wire fence was 6 feet high. The shortest 


boy in the group was 43 feet tall. How much al was the 
top of the fence than fhe shortest boy? 


5. Which is nearer Squaw Bay, the barbed wire fence or 


the barn? How much nearer? 
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TRUE QUOTIENT TWO LESS THAN THE 


ESTIMATED QUOTIENT 


1. In the Harper School 196 children ride in buses. How 
many buses are needed if 28 children ride in each bus? 


A. 9 
28)196 

252 
B. 


8 
28)196 
224 


7 
28)196 
196 


C. 


THINK: There are 9 twos in 19. 


Study the work in A at the left. You can 
see that 9 is too large. So try a quotient figure 


one less. 


Try 8 as the quotient. Study the work in B 
at the left. How can you tell that 8 is also too 


large? 


Now try 7 in the quotient. Is 7 the correct 


quotient figure? 
Seven buses are needed. 


When you cannot subtract, try the next smallest quo- 
tient figure, one less than the one you used. Erase the num- 
ber you cannot subtract and also the incorrect quotient. 


2. Which of the following quotients are too large? 


8 3 9 
a. 27)185 b. 38)151 c. 26)209 


6 
d. 49)330 


3. Find the correct quotients for the examples in 2. 


PRACTICE IN DIVISION 
b c 
49)339 38)153 
39)153 26)233 
59)462 25)190 


. 25)1900 37)2405 26)2054 
. 26)2337 42)3376 76)61239 


ao fF oO NY 
on 
-~j 
nS 
or 
nS 
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d 
29)237 
48)374 
37)240 
59)50386 
68)60996 


68 


¢o6zE(S9 9QTZ8t(9E 88092 (8z 00897(8L *2 
PELIL(FS FOLPE(FS GZPET(LE P8PIO(OL “9 
80ZZS(L8 O8861(S6 BC6LI(8S FOOLL(LE °S 
96L8T(LE OZT9T(0Z COPSI(TE GLOTC(EP: “b 


p 2 q D ; 
"“MOTEq Se[durexe oy} Ul serjMoyIp o7ez oY} YOVeM 
T6L9(L6 EZ8T(LE 6S9T(8Z 89PS(9L “s 
PO9T(LZ PSST(89 0002(6z OT8E(E8 °% 


p 2 q D 
NOISIAIG NI GOLLOVad 


*SOUNT} S9TY} USAS IO ‘om “OU Sens yUsT}oNb 
PeyeUIT}Se OY} JOOIL0D 0} eavy AvuI NOA se[durexe asoy} UT 


O9T(LE “§ O0Z(6Z “+ GOT(8z ‘e ZLz(6E ‘% LET(6Z ‘T 
:somMsy juetjonb 4oeI1100 oy} pul 
"qUSTIOND 4991109 9Y} SI. g “BOT = Ez X Q CT 
"g AdJ, ‘eBIe] 003 SI 1, OG “96 = QZ X 1 391 
"L AXJ, "OBIE 00} OS[e St g OG “FZZ = QZ X g 
"g At} NOK og ‘eSre] 00} st g 3eY} Ajeverpour £8T(8z 
“Ul 9eS UBD NOX °¢ SI QT(Z :YUIyY ysIy NOK GT19 
"pury SI]? JO St Mojeq o[durexe ay], ‘a}yeUIT}se ISA mo uey} 
SSO] 99.1Y} aq [IM yUeTJONb yoaILI09 oy} SOUITJEUIOG *yUeTJONb 
poeyeUlljse 4ST oY} ULY} Sse] OM4 JO OUO St JUaT}ONb 4oerLI09 
oY} YOM Ul Se[durexe UOISIAIP YOM 04 peusres] oaey nox 


INALLONS 
Ga LVIILSA NVHL SSAT SAYHL LNaILOND AAWL 


SOLVING PROBLEMS ORALLY 


Here are problems like those you often solve at the store 
without writing out the work. Give the answers orally. 
How much do the following cost? aA 
1. 3 lb. of butter at 38¢ a lb. ee ee c 
2, 4 doz. eggs at 27¢ a doz. 


Fe 
3. 5 lb. meat at 37¢ a |b. Ga ao . 
4. 6 cans of corn at 16¢ a can. frann ven 
5. 10 lb. cookies at 28¢ a lb. 
6. 2 loaves of bread at 12¢ a loaf and 1 lb. butter at 38¢. 
7. 2 doz. oranges at 32¢ a doz. and 5 lb. of bananas at 
6¢ a lb. 
How much does one unit of each of these cost? 
.8. 4 1b. butter that cost $1.56. 
9. 10 lb. sugar that cost 54¢. 
10. 1 doz. oranges that cost 36¢. 
11. 24 Jb. of flour that cost $1.20. 
Find the totals of these amounts, adding from left to right: 
12. 27¢ + 8¢ + 10¢ +10¢ + 50¢ = 
18. 58¢ + 2¢ +10¢ + 5¢ + 25¢ = 
14. 3¢ + 2¢ + 10¢ + 10¢ + 25¢ = 
*15. Make up a set of 20 examples like those given above. 


LET’S PRACTICE 


My 
a“ Mw My 


b c d e ,9) 

9.74 8 54 685 

—8.63 —43 +94 209 

$6.75 6.375  28)1904 15% 

387 +9.625 84 

64.3 gi 122 76)61237 
x600  —27.9 +63 —43 


4, Add: 78.56 + 97.84 + 269.54 + 7.85. 
90 
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“EXPENSES OF THE HOME 


Margaret is making a study of some of the expenses ot 
© the home. Here are some problems she had to solve. 

1. We rent our home. We pay $37.50 a month rent. How 
much do we pay a year? Who receives the rent? 

2. Last year we spent $78.00 for coal to heat our home. 
How much did we spend a month on the average? Find out 
how much it cost: to heat your home last year. 

3. For light, telephone, and gas we paid on the average 
$9.00 a month. How much was that a day? Count 30 days 
as a month. Do you have these services in your home? How 
much do they cost? 

4. Margaret’s mother kept an account of she money spent 
for food. She spent on the average $12.46 a week for food. 
How much was this a day? How much was this for a year? 
(52 wk. = 1 yr.) 

*5. Make a list of the expenses of keeping up a home that 
are suggested by the picture above. 


PRACTICE IN DIVISION 


Check the first two examples in each row. 


b c d 
1. 27)1728 39)1628 48)2375 67)4289 
2. 29)1308 84)7230 99)6935 52)36708 
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DIVIDING BY THE NUMBERS FROM 11 TO 19 


1. Mary’s mother had 80 cookies to divide among 16 
children. How many should each child receive? 
A. 6 THINK: 80 + 16 =? 
16)80 | You see at once that each child would not re- 
96 ceive 8 cookies, or 7 cookies. Try 6 as the quo- 
— tient. (See A.)6 x 16 = 96. So 6 is also too large. 
B. 5 Try 5. (See B.) 5 xX 16 = 80.Is5 the correct 
16)80 quotient? 
80 = Each child should receive 5 cookies. 

When dividing by the numbers from 11 to 19, you may 
have to try several numbers to get the correct quotient. 
That is why it is helpful to use a table like the one on page 95. 

2. In these examples which quotients are too large? 
Which are correct? How can you tell? 


9 8 5 9 5 
a. 13)106 b. 16)95 c.17)75 d. 15)125 e. 14)80 
117 128 85 135 70 


REMEMBER: the remainder must always be smaller than 
the number by which you are dividing. 


Divide and check: 
a b c d 


3. 12)60 19)95 14)42 16)96 
4. 18)169 17)102 18)110 15)108 
5. 11)968 18)972 19)874 18)864 
6. 15)645 12)168 15)1065 16)736 
7. 14)504 12)648 -17)1428 13)871 


8. 17)425 13)338 14)1190 18)1350 
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REVIEWING WHAT YOU HAVE LEARNED 


In this lesson you will review all of the important kinds 
of examples you have studied. Check each example and be 
sure that your answer is correct. 


a b c d 
1. 73)1971 59)4286 21)84065 49)3375 
2. 36)14503 17)1258 69)1237 89)5340 
3. 96)7700 82)8020 78)62734 19)7657 


DRAWING PICTURES TO HELP IN SOLVING 
PROBLEMS 


It will help you to solve these problems if you draw 
pictures illustrating the facts given in the problems. 

1. Find the perimeter of a farm that is } mile long and 
# mile wide. 

2. How many square inches are there in a rectangle 3 
inches wide and 4 inches long? 

3. How many feet of fence would it take to go around a 
square play yard each side of which is 18 feet? 

4. Show how you could divide 3 cookies equally among 4 
children so that each one would get the same amount. 
What part of a cookie would each one receive? 

5. Suppose that you have a ribbon 6 inches long and wish 
to divide it into four equal parts. How long should each 
part be? 

6. Which is more, ? inch or Z inch? How much more? 

7. How many minutes is it from 3:17 o’clock to 4:10 
o’clock? 

8. How many quarter apples are there in 3 apples? 


9. What is the area of a floor 12 feet long and 11 feet 
wide? 
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LET’S PRACTICE 


| Set I 
1. 858 2 29003 3. $4.83 
71 —18904 X95 
2719 
4416 5, 35)11690 sg. 92 
689 —42 
9737 : 
8. 849 9. 46)4270 
x384 
| Set I 
1. 88 2 $481.75 3. 948 
3.99 —480.97 x627 
18.62 
47.58 y2495 ; 
sa73 | «(56)249B BT 
9.75 ° 


8. $7.56 9. 875 
600 +.125 


10. 


7. 


10. 


practice, work the same set several times. Keep a record of 
your scores so that you can see how your work improves. 


—2.74 
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USING THE VOCABULARY OF ARITHMETIC 


Give sentences showing how we use these words in 


arithmetic. 

quotient compare square foot price ounce 
tenth purchase A.D. bushels century 
graph decimal reduction. place value pint 
degree acre approximate liquid measure quantity 
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UP THE STEPS TO A NEW CHAPTER 


This test will help you to find out how well you can do 
the work in arithmetic that you have studied. When you 
copy the numbers, be sure to leave enough space for your 
work. 


1. Reduce to lowest terms: 48, =%, 48. (28) 
2. How much is 4 of 1620? (11) 
3. What part of a pound is 12 ounces? (24) 
4. Divide 972 by 24. (17) 
5. Express in simplest form: 84, 63, 9§. (23) 
6. Find the sum of 934, 84, 93, and 63. (26) 
7. Supply the missing numerators: 4 = 35;12 =. (23) 
8. How much less than 10 yards is 64 yards? (28) 
9. Subtract 32 from 11}. (29) 
10. Work this example: 76 xX 869. (12) 
11. What is the product of 495 and 908? (58) 
12. Multiply $4.80 by 600. (59) 
13. Express as fractions: .1, .29, .904. (38) 
14. Express as decimals: 3,95, 9745, 16235. (38) 
15. Add: 26.7 + 1.9 + .7 + 168.7 =? (42) 
16. Subtract 39.648 from 89.720. Check by addi- 
tion. (49) 
17. Divide 3298 by 67. Check your answer. (74) 
18. Divide 4176 by 48. (77) 
19. Divide 20445 by 29. Check your work. (89) 
20. Divide 1496 by 16. Check your work. (96) 


After your paper has been marked, correct at once any 
errors you made. For help turn to the pages given at the 
right of the test. Do not go on to the next chapter until you 
are sure that you know how to work all of the examples in 
the test correctly. 
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READINESS TEST FOR ADDITION OF UNLIKE 


If 


FRACTIONS 


you can work all of the examples below easily and 


quickly, you are ready for work with unlike fractions. 


I. 
i, 


Il. 
below: 


mond 


. Which circle shows that $ + $ = 
. Which circle shows that 4 + ¢ = 
. Which circle shows that § + 4 
. Which is more, 4 or §? 
. Which is more, } or 2? 
. Which is more, 3 or 3? 


SPER SomrSaS 


Find the sums: 
1 2. 


Use the circles to find the answers to the questions 


. Which circle is 4 shaded? 
. Which circle is 4 shaded? 


Which circle is shaded? 


. Use the circles above to find the missing numerators: 


a|'3 @]-9 


’ = 
uF =% dg=% f.3 = 
What part of circle A is not shaded? 
What part of circle B is not shaded? 
What part of circle C is not shaded? 
What part of circle D is not shaded? 
Which is.most, 4, 4, 3, or 4 circle? 
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COMPARING FRACTIONS 


Use the drawings to help you answer the questions below: 


A 


1. Arrange these fractions in order of their value: %, 4, 
zs, 3. Write the fraction of largest value first. 

2. How many fourths are there in 3? how many eighths? 
how many sixteenths? 

3. How many eighths are there in 4? in 2? in 3? 

4, How many sixteenths are there in 3? in $4? in 4? in 3? 

5. Which is more? 

ator? b.d0rg cc. Zorze d. Zorsy e. for ps 
6. Arrange these fractions in order of their size. 


1 3 41 8 
b. He, 3 = $e ats 


LET’S TELL THE STORIES 
1. Which = below tells the story, $ + 34. = 3? 


| OW 
WLI 
YY) 
(Qhv0hld 


2. ook ir of the is drawing tells eg BioEx: 
4+4 g — 32 $4+4 1 = $43 3 = 8? 
3, Write the a aie ows by 2a pees below. 
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USING PICTURES IN ADDING UNLIKE FRACTIONS 


1. The colored parts of two cir- 
cles in Box A show that $ + 3 = 4%. 
Explain. , 

2. Use the circles in Box B to 
show that j plus § equals 2. 

3. Use the circles in tae “A to 
show that 4 plus 4 equals 4, or 3. 

4, Look ah the parts of the Git 
cles in Box A that are not colored. 
Use them to show that 4 + 
equals 3, or 13. 

5. Use the uncolored parts of the 
circles in Box B to show that ? + 
% equals 42 or 13. 

6. Use the uncolored parts of the circles in Box C to 
show that 4 + 2 equals 8, or 14. 

*7, Draw two equal circles. Shade them to show that 2 
+ 4 equals . 

*g. Find the part of the two circles that is not shaded. 


5 
8 


FRACTIONS TO BE LEARNED 


The unlike fractions that you will add and subtract most 
frequently are halves, fourths, and eighths. To save time 
it will pay you to memorize the fractions given below. 


1.34 =2 2.4 =4 3.4 = 3 4,2 =§ 
In adding halves and fourths, change halves to fourths. 
In adding halves and eighths, change halves to eighths. 


In adding fourths and eighths, change fourths to eighths. 


REMEMBER: Fractions cannot be added until they have 
the same denominator. 
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FRACTIONS IN MUSIC 


Scotlands burning! Scotland's burning! Look out! Look out! Fire! Fire! Fire! Fire! 
Do you know this song? 
Look at the figures 2. We call them the signature of each 


2. Show that the values of the notes in each measure in 
the song above add up to 2. For example, in the first meas- 
ure the values are } Te+e+4 = # = 2. 

3. What is the signature of the song below? Show that 
the values of the notes in each measure in the song add up 
to 3. What does the # Mean? 


a 2 eee 
ce aone. 
My country, ’tis of thee, Sweet land of liberty! 

4. A dot after a note adds to it half of the value of the 
note. For example, a dot after a quarter note adds 1 of 
or g, to the value of the quarter note. What is the value of 
this dotted note, ni in the second measure of the song above? 

5. Show: that in each measure below, the values of the 
notes and the rest add up to 4. (The value of the rest x 
is ¢ note.) 
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PRACTICING MUSIC LESSONS Ve 


This is a record showing how long Helen practiced her 
music lesson before and after school each day for a week. 


Mon- TUES- WEDNES- THURS- FRI- 


DAY. DAY DAY DAY DAY 
Before School Zhr. ihr. 3 hr, Zhr. hr. 
After School shr. #hr. 3 hr. ghr. hr. 


4 

1. How long did she practice on Monday? on each of the 
other days? 

2. How long did she practice in all before school? 

‘/ 3. How long did she practice in all after school? 

4, On Saturday she practiced 50 minutes in the morning 
and 20 minutes in the afternoon. What part of an hour did 
she practice in the morning? in the afternoon? 

5. During the year Helen takes in all 40 lessons. Her 
father pays Miss Hughes, her music teacher, 75 cents for 
each lesson. How much do the lessons cost a year? 

*6. How much does it cost where you live to take private 
lessons in playing some musical instrument? 


LET’S PRACTICE 


b c d 
8 365 53 
—53 x 408 +78 
2 38 63  25)1000 9.875 
+4 -5i 41.125 
3. 118 64.8 5 168128 Qa 
I —5z —25.8 + +74 


4, Add: 97.8 + 6.4 +1273 +09 = 
112 
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ADDING MIXED NUMBERS WITH CARRYING 


1. Mary bought 34 yards of red ribbon and 22 yards of 
blue ribbon. How much ribbon did she buy? 


THINK: 84 yd. + 22 yd. =? 


3h = 32 Why do we change 33 to 329 
os How do we get 53? 
—_ Be =5+14 = 6h How do we get 6%? 


Mary bought 64 yards of 
ribbon. 


2. Study the work below. Then copy, and work the ex- 
amples with-your book closed. 
Zu FZ 
af = of | 
— 8 =2+14 = 33 643 =6 +13 = 73 
3. Mrs. Jones bought 32 yards of white lace and 2% yards 
of yellow lace. How much lace did she buy? 
4. Draw a line 1% inches long. Extend it $ inch. Find the 
length of the line with your ruler and also by addition. 
Find the sums: 


a b c d e f 

5. 4 } ; f 4 j 

5 3 ki 1 1 3 

28. Ss 2. 2. a «4 

6. 73 2 43 7 1h 93 

33 53 _8 6a 35 63 

7 2 64 82 5¢ 55 1Z 

a3 45 6a 6a 23 Ts 
MIXED PRACTICE IN ADDING FRACTIONS 

1. 25 6g 73 88 3 7h 

2 2 fh % 6 , 8 

df sh 6 4 SS & 
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CHANGING THE FORM OF FRACTIONS 


fare >» 1. Use the circle at the left to show tha 
7) 3 equals 3. Does + 3 = 1? 

2. Study thedrawing below and prove that: 

=t t-% to t-t Pn 

You have. learned 
how to change 3 to 3 
by dividing both 3 
and 6 by 3. 

3. How can you 
change } to 2? You 
can see that to change 1x3 = 3 
2 to 2 you must multi- 2X37 6 


[v) a 
op) 
ie) 

| 


[eo 


a) 


ol 


: 3 ply both terms by 3. 
t 4. How can you 
wee change 4 to @? 1 
: x2_ 2 
a THINK: By what 3xa-6 


number must I multi- 
ply each term to 
change 3 to 2? You can see that you 
must multiply each term by 2. 

5. Show by reduction that 2 equals 3. 

6. Tell how to change 3 to 7. 

7. Show by reduction that 75 equals . 

This work shows that when both terms of a fraction are 
multiplied by the same number, the value of the fraction 
is not changed. . 

8. How can you change } to 3? to §? to 385? to 38? to 35? 

9, How can you change 3 to @? to #;? to §? 

10. Change to 16ths: 4, 3, 4, &, 3 

When both terms of a fraction are multiplied by the same 
number, the fraction is changed to higher terms. 
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ADDING HALVES, THIRDS, AND SIXTHS 


1. It is 4 mile from John’s home to the store and 4 mile 
beyond the store to the movie theater. How far is it from 
John’s home to the movie theater? 

1 


2 2 
1 Tonk: }mi. + }mi =? & &3 
+4 Why do we change 4 to 3? i ne 
—_ Why do we change ¢ to 3? ee (* | 
It is 2 mi. from John’s 


house to the theater. 3 


Wl 
aP]alroes 


ea|po 


2. Study the examples below carefully. When you are 
sure that you understand how they are worked, copy them 
and work them with your book closed. 


a. 24 = 22 b.2b.= 28  c. 25 = 26 
2g = 25 j= 5 See 
42 = 44 28 68 =6 +1¢ = 73 


Notice that in example b it was necessary to change both 
1 and } to sixths so that the example could be worked. 

3. How must you change } and % before you can add 
them? Find their sum. 


Find the sums of the following: 


a b c d e f 

1 £ L 2 2 i 

ae t { : 2 

2. S.. 2. & 2 & 

5. 33 45 5g 73 83 $ 

6. 63 53 84 78 82 98 
MIXED PRACTICE IN ADDING FRACTIONS 

1.62 2 2 399 473 5 3 698 

23 63 z 3 9% 4 
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(68) OFOLEE(88 PETOLL(LE SES69F(L9 “9 
(68)  89¢11(96 LETIT(LE 968ZS(L8 ‘7 
(41)  —-gegr(69 008(9T DELI(G8 *€ 
(88) 968T(8z 8GLZ(68 SSCE(LP '% 
(44) — 8619(49 FEOR(LE bZ06(G6 'T 
III 9S 
(96) SGPT (ST SL6(ST SPB(9T “s 
(92) b8SZ(L¢S 86P2(E8 ESS8(6F ‘7 
(41) —-8999( EF C8SCh(F6 O6LII(SE ‘s 
(41) = Z69(08 6PST(8F 96FS(9E ‘% 
(41) = BBE (FL VEII(IS 6S2Z(8¢ ‘T 
II 9S 
(2T) 9EL(8S 8SL(F3 60F(ZE °S 
(21) 68E(TT 909(8% ose(Te ‘F 
(21) ashaess Waited G09(G¢g ‘s 
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LET’S TELL THE STORIES 


1. Into how many parts is each 
box divided? 

2. What part of the first box is 
colored? What part of the second box 
is shaded? 

3. Show ail be agit tells the 
story, +4 =i + %, ory. 

, a gi like the one aie to show that 3 + 
& + %& 12, 0 


5. What part of the first box is 
colored? of the second box? 

6. Use the drawing to add 3 + § 

7. eke a drawing to show 3 + 33 

2+ 4. 


8. Show that ane drawing at the 
cr, GECTH et tatethestayy b= 


What story does each picture below tell? 


ce 


44. Make drawings like 9 or 10 above showing the ex- 
amples below. Then find the sums of the numbers. 
rt = Be+e= oe + eH 
12. Divide two squares into fifteenths. Use the squares 
to show that 3 + 3 = 7. 
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WHEN DO WE CHANGE DENOMINATORS? 


Study the work in these three examples carefully. Be 
ready to tell why the denominators are or are not changed. 


b. 


| 
e 


a. 


| 
am 
LS) 


ee 


|yl00Jo0 
|pteocalto 


cnen|oohocnjco 


a 
1 = 1y5 


1. Why are both fractions in example a not changed? 
How do we get the 8? Can § be reduced? 

2. In example b why can we not use either 3 or 4 as the 
denominator in adding? How do we find the 12 that is used 
as the denominator in working the example? 

3. In example c can 24 also be used as the common de- 
nominator? Why do we use 12 as the common denominator? 


When the denominators are not the same, always 
iry first to see if the smaller denominator can be 
changed to the larger denominator. 


Find the sums. Before you add, tell which of the denom- 


inators must be changed and what denominator should be 
used in each example. 


is) 


a b c d e f 
4. 4 3 3 3 $ 4 
3 a iL 3 z be 
eZ. «=. 2&:, 3 se x 
5. 3 5 3 2 1 3 
° 4 8 3 4 = 4 
2 & & a 12 13 
& ¢ x $ 4 = 2 
= 3 8 g 3 3 
& 3 Bt, 8. Ss 10 
1 3 L nf 2 
7. 54 98 6 9% Tio 6% 
6s 54 7 45 6% 92 
8s 3o GE ara 73 85 
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*ANOTHER WAY TO FIND A COMMON 
DENOMINATOR 


Sometimes you must add three or more fractions when 
none of the denominators is a common denominator. The 
work below explains how to find a common denominator 
when adding 3, 4, and 4. 

Begin with 5, the largest denominator. Try 2 
x 5, or 10, as a denominator. 10 will contain 2 
and 5, but not 4. Try 3 x 5, or 15, as a denom- 
inator. But 15 will not contain 2 or 4. Try 4 x 5, 
or 20, as a denominator. 20 is correct, since it 
will contain all three denominators. 

To find the denominator of three or more unlike frac- 
tions, begin with the largest of the given denominators. If 
the largest denominator will contain all of the denomi- 
nators, use it as the common denominator. If not, multiply 
the largest denominator by 2, then by 3, 4, 5, and so on 
until you find a number that will contain all of the de- 
nominators without a remainder. Use this denominator as 
the common denominator. 

1. Use the above method to find common denominators 
for the following groups of fractions: 


12 3 12 2 1a 1. 
a. 2) 3 4 b. 2,46 C, de eS d. 4, & to 


No}, ie 
Shen eS 


Jor ine tole 
Is» 


my 
io 


i) 
i=) 


Find the sums of the following: 


a b c 
244+4+4= bt+tt+bs. F+ti= 
B$4+5+h= bth t+m= Ft+et+t= 
A$+8+9= F+84+h= stitw= 
5. 3h +23 4+64 = 144+1$ +18 = 25445465 = 
6. 98 +62 +53 = 8h4+78+9% = 72462423 = 
7. 64 +2243 = TE+6$ +38 = 93463473 = 
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WHAT THE PRICE OF FOOD INCLUDES 
Whenever you go to the store and buy food, the price 
you pay includes a number of charges for producing, manu- 


facturing, and distributing the food. For example, each 
dollar you spend for corn flakes is distributed as follows: 


Tur Corn FLAKE 


Corn Fakes DOLLAR 
Farmer 21 ¢ 
Transportation 15 ¢ 
Storage in Elevator 13 ¢ 
Manufacturer 352 ¢ 
Wholesaler 8x6¢ 
Retail Dealer 1935¢ 


1. Of each dollar you spend for corn flakes how much 
does the farmer receive? the manufacturer? the retailer? 


2. Find by addition if the total of the charges for corn 
flakes is a dollar. 


3. The corn flake dollar at the right tells the story in a 
different way. Match the names in the left-hand column 
with the correct part of the corn flake dollar. 


4. How much more does the farmer receive of each 
dollar spent for corn flakes than the retail dealer receives? 
Do you think he should receive more? Why? 


5. How much more does the farmer receive of each dollar 
you spend for corn flakes than the wholesaler receives? 


6. How much more than the farmer receives does the 


manufacturer receive of each dollar you spend for corn 
flakes? 


*7, What are some of the items that must be paid for by 
the farmer out of his share of each dollar you spend for 
corn flakes? by the manufacturer? by the retailer? 
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FINDING REASONS FOR YOUR ERRORS 


In the examples below there are given the nine kinds of 
errors that we know boys and girls make most frequently 
in addition of fractions. Study each example and tell what 
the error is. Then work the example correctly. Do you ever 
make these kinds of errors? Do you make other kinds of 
errors? 


1. 43 2. BF 3. 9% 
1 52 3 
—_*. 8 —#. 
65 138 =1 9$ 
4,24 =2% 5. $ 6. 7% 
3a-4 4a 8 
3 t=4 14 

TE+h=$=8 BFtEHEH-E WEG 

g=s_ 

F = 15 


PRACTICE IN FINDING REASONS FOR ERRORS 


Work the examples below carefully. After your paper has 
been marked, go over your work and make a list of errors 
you made and correct your mistakes. From now on try not 
to repeat the kinds of errors you made. 


a é d e f g 
1. 3 3 3 rr 4 3% 13 
io 2 &£ b£ £ £ & 
2, 73 62 33 4 2 Zz 3 
3. % 3g 63 i 63 74 63 
b 2 4$ oF 4 8 4 


Always go over your work to find careless errors. 
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DIAGNOSTIC TEST IN ADDING UNLIKE FRACTIONS 


If you make only one or two. errors in a row of exam- 
ples, correct your work at once. If you make errors in more 
than two examples in a row, study again the work on the 
page shown in heavy type. Then rework the row of examples. 


a b c d e 

1. i A; i 3 5 
2 ; i 3 § 

a, & 8. £. 2 

2, 2 24 42 72 65 
3a 35 oF Se _¢ 
3. 43 AL 83 64 42 
25 6g oF 3é _& 

1 1 2 ake 3 
“3 $ g 2 § 
3 ce Sa SS 8 

5. 24 5L 73 62 3% 
33 63 25 26 _& 


6. Find the sum of 34 + 23 + 13, 


[eRdeans [ores | Sooner lessee [orkrcsjs 4 


(107) 


(113) 


(114) 


(121) 


(121) 


(124) 


Make a list of the examples you worked incorrectly and 
beside each of these examples write the reason for your 
mistake. Did you make any kind of error more than once? 

Repeat the test in addition of like fractions on page 22. 


*DRAMATIZING USES OF NUMBERS IN DAILY LIFE 


1. Strange ways of telling time. 
2. The need of accuracy by store clerks. 


3. How people are paid for the work they do. | t 
4. Strange forms of money used by people... / z 


ea) Sel 


5. Purchasing a railroad ticket. 
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LET’S PRACTICE 


more practice, work the same set of examples on several 


| days. Keep a record of your scores for each trial to see how 
| your work improves. 


Set I 
1. 9875 2. 98.753 3. 1884. 192 
oe —85.004 +298 —43 
a 5. 984 6. 40f816 = 7. 56)5244 
= 800 
8. 95% 9. 36)1728 10. $4.67 
+163 x95 
Set II 
1,954.7 2 2763 8 1644, 7 
903.0 — 48.5 +91 = 
— 5. 7538 6. 20f960 = 7. 89)8036 
89.6 US 
8 384 9. 49)8375 10. 625 
+474 x 460 


USING THE VOCABULARY OF ARITHMETIC 


Give sentences showing how we use these words in 


arithmetic. 

reduction average square yard temperature 
rows record weight unlike fractions 
total thousandth carat diagnostic test 


denominator 
132 


mixed number account cash register 
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UP THE STEPS TO A NEW CHAPTER 


This test will help you to find out how well you know 
the arithmetic that you have studied. When you copy the 


numbers, be sure to leave enough space for your work. 


1. Arrange in order of their size: 3, 8, 4, 3. (125) 
2. Which is most, .39, .195, .4, or .298? (45) 
3. How much is # of 975? (11) 
4. Divide 4368 by 84. Check your answer. (17) 
5. Find the sum of 27.64, 1.08, .90, and 149.32. (42) 
6. Subtract 38.679 from 47.521. Check by addi- 

tion. (49) 
7. How much is 450 x 397? (59), 
8. Find the product of 879 x 948. (58) 
9. Find the product of 600 x $6.75. (57) 
10. 4042 + 46 = ? Check your answer. (77) 
11. How much is 29640 + 38? (88) 
12. Divide 10872 by 18. Check your answer. (96) 
13. Supply the missing numerators: 18 = 4% 

42 = 33;5 = 43. (23) 
14. Express in simplest form: 98; 742; 63. (23) 
15. How much is 93 + 84 + 141? (26) 
16. How much less than 18 is 93? (28) 
17. Subtract 29% from 483. Check by addition. (29) 
18. Supply the missing numerators: 2 = Ts 

zs =i3p? = oa: (117) 
19. Add these numbers: 24 + 42 = ? (114) 
20. Find the sum of 34, 23, and 68. (118) 


After your test has been marked, correct at once any 
errors you may have made. If necessary, turn for help to 
the pages given at the right of the test. Do not go on to the 
next chapter until you can work correctly every example 


in the test. 
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READINESS TEST FOR SUBTRACTION OF UNLIKE 
FRACTIONS 


This test will help you to find out if you are ready for the 
work in subtracting unlike fractions. 


I. Subtract these numbers: 


‘i. @ 9. 33 3 43 4,9 5. 72 6. 1% 
2 _2 24 23 53 3 

II. Find the missing numerators: 

Lead 1b-1h 8 1b=1b = ¥ 

2.2=¢% 5. 84 = 8 8. 72 = 7% = 6% 

33-4 | 67 =78 9. 93 = 9 = 8 

Ill. Find the sums of these numbers: 

123 2.98 3.8% 468 5.93 6.64 
34 62 9a 7% 13 735 


IV. Express these numbers.in simplest form: 
a. 52 6.62 c. 88 d. 78 e. 8  f. 948 
V. Which is more? 
a. Zor} b. 6% or 53 c. 92 or 92 d. 72 or 7% 
VI. Subtract these numbers if you can: 
1. 2. 3. 53 4, 82 5. 98 6. 
4 4h § 


Joico 
|ehnope 
| ee) 
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THINGS TO REMEMBER 


1. What must you do before you can add two fractions 
that do not have the same denominator? This is also true 
of subtracting fractions. 

2. How can you find a common denominator for two un- 
like fractions, such as $ and 4? 4 and 4? 4 and 3? 

3. What is the remainder when you subtract 22 from 33? 
Watch the zeros when subtracting fractions and mixed 
numbers. 
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A SMALL WORLD IN 
A GREAT UNIVERSE 


1. The earth is about 93 million miles 
from the sun. The planet, Pluto, is about 
3,680 million miles from the sun. About 
how many miles nearer the sun. is the earth than Pluto? 
Write out this number. 

2. The diameter (distance through the center) of Jupiter, 
the largest planet, is about 88,000 miles. The diameter of the 
earth is about 8,000 miles. About how many times as much 
as the diameter of the earth is the diameter of Jupiter? 

3. Jupiter is about 473 million miles from the sun. It 
takes light from the sun about 43 minutes to reach Jupiter. 
How many miles does light travel in one minute? 

4. How many hours would it take a train traveling at an 
average rate of 55 miles an hour to travel the distance light 
travels in one minute? 

5. The highest mountain is about 54 miles high. The 
highest airplane flight up to a recent year was about 104 
miles. How much higher than the top of the highest moun- 
tain did the plane fly? 

6. The highest passenger balloon flight ever made was 
about 15 miles high. How much higher was this than the 
highest airplane flight? 

*7. Where are some of the large telescopes located that 
are used to study the stars and planets? How is a telescope 
different from a microscope? 
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aM an 23 miles-- — --------- oe 
aD ee nee eke ee ae 
a lea aa aioe it ales — —-- -  -  <e Ganon = a 


SUBTRACTING MIXED NUMBERS CONTAINING 
UNLIKE FRACTIONS 


1. John lives 23 miles from the lake. After he has ridden 
13 miles toward the lake, how much farther must he ride? 

Tuink: 22 —13 =? 

93 = 28 Change $ and 3 to like fractions. 
—1i=12 Subtract the fractions: } —% = 4 

— Subtract 1 from 2. This gives 1. 

He still had to ride 14 miles. 

2. Study the work below carefully. Then copy, and work 
the examples with your book closed. Be sure that you un- 
derstand each step in the work. 


BI 


a, 84 = 82 b. 272 = 27% c. 123 = 123 
—6§ = 6, | 6h = 6 siz 4 
D4 18 = 213 123 

Subtract: 
a b c d e f 
3. 93 113 83 94 128 78 
ee: re ee: ae: ae 
4, 123 8% 7% 82 98 133 
5g 6 36 4 53 13 
5. 98 165 94 72 82 98 
ee 


MIXED PRACTICE IN SUBTRACTING FRACTIONS 


1. 2 $ g ¢ 6 15% 
A a. A. i 51 i 
a —S. 8 2 <2 4 
2. 5L 5 4. 2 z 
By F 4 73 5§ 11g 
—* 3 mates 3 £2. 4 
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USING A RULER IN SUBTRACTING FRACTIONS 


1. Draw a line 24 inches long. Cover 14 inches of the 
line with a card. Measure the part of the line that is un- 
covered. If you have measured correctly, you have found 
that 24 in. — 13 in. = 14 in. Show by subtracting the 
numbers that 1j is correct. . 

' 9. Use these two methods to show that 22 inches less 15 
inches equals 14 inches. 

3. Use these two methods to find how much 33 inches 
less 24 inches is. 

4. Subtract 14 from 23. Show with a ruler that your sub- 
traction is correct. 

5. Use lines and a ruler to find the answers to these ex- 
amples. Check by ‘subtraction. 

a, 82in.-—24in.= ib. 44 in. —F in. 
d.24in.—1ljin.= e. 2in.—fin. 
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LET’S PRACTICE 


: 


‘a. 1Z =o b. at = 27 c. 62 = bg d. 9 = 85 
Watch the signs: 


a 6 c d e f 
2. 43 13 54 gz 32 2 
+75 —85 +3¢ +¢ aa +% 
3. 23 4 74 94 8x 2 
+35 +43 +675 Tz +5 — 
4. 63 $ 94 14 44 42 
—He —53 +73 —§ +23 =e 
5. 68 a 78 83 45 72 
+73 +82 —22 +73 —2% +638 
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SUBTRACTING MIXED NUMBERS HAVING UNLIKE 
FRACTIONS 


1. There were 33 pies on a shelf. For dinner 13 pies were 
eaten. How many pies were left? 


The Pies on the Shelf After 13 Pies Were Eaten 


OOOE 
oO 


TuHInK: 34 — 13 =? 


34 = 31 = 23 First change 14 to 12. Why? 
—1i=1%=12 How do we change 33 to 23? 
~~ Fs How do we get the 14? 


2. Study these examples. Then copy, and work them with 
your book closed. 
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43 32 = 34 


3. Find the missing numbers: 


a.44=4, =3; b.64 =6; =55 c. Tz = Tg = 6g 

d. 52 = 5, = 4, e. 38 = 355 = 2a f.428 =4, =3; 
Subtract: 

a b c d e f 

A, Ws a 13 ce “a 9h 

5. 15¢ 16% Va ue aot 

2 5 4 3 4 8 

6. 13% 173 ue i i] ort 

6 8 2 “8 6 4 
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SNOLLOVaT AMTINN ONILOVaLEAs 


SERVANTS 


At the right is given a list of 


i Cost oF USING ELECTRICITY 
some of our electrical servants 


: : FOR 1 Hour 
and the cost in a certain west- Piston 334 
ern city of using each of them | Vacuum Cleaner ot ‘ 
for one hour. Use addition or | Washing Machine 23¢ 
subtraction to find the an- | Toaster 3a¢] 
swers to the problems below. | Fan. . ¢ 
1. How much does it cost pours eae iof 
to use a flatiron for 3 hours? eretea af 


2. How much more does it cost to use a flatiron for an 
hour than ‘it does to use a vacuum cleaner? 

3. How much less does it cost to use a washing machine 
for an hour than it does to use a toaster? 

4. How much does it cost to use an electric fan for 5 
hours? 

5. Alice left a 50-watt bulb burning one morning in her 
bedroom. If it was using electricity for 4 hours, how much 
did the electricity Alice wasted cost? 

6. If a dressmaker uses a sewing machine for 4 hours, 
how much does the electricity for it cost? 

*7, What is a kilowatt? What are the rates for electricity 
where you live? 
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A STEP IN SUBTRACTING MIXED NUMBERS 


1. The circles show 34 — 13 How 
many circles are not shaded? This 
shows that 34 — 13 = 1%. 

We work the example, 34 — 13, 
as shown at the left: 

Why must we change both fractions 
to sixths? 

Why must we then change 3% to 
28? How do we get the 13? 


2. Study the examples below, then copy the examples 
without the work and find the answers. 


a 8% = 
a 


z= 


4. =— WIG Il = 
Bib = 138 b. 93 = 9% = 819 
<r oo cs = 36 
17 ™ 12 6 — 12 ™ 12 
Te a 


Tell what denominator to use in each example below, 


then subtract: 


b c d e f 
92 13 85 93 122 
94 144 163 52 184 

pe 9% <~£ 9% 

1s 63 123 93 84 
LET’S PRACTICE 

b c d e 

52 $7.68 93 87.4 

+63 x98 —75 —25.3 

69)6003 63 8 24)9744 

+73 —21 é 
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THINGS TO REMEMBER IN SUBTRACTING 
FRACTIONS 


1. Before unlike fractions can be subtracted, they must 
be changed to the same denominator. 

2. Be sure to express all answers in simplest form. 

3. To subtract 24 from 5, how must the form of 5 be 
changed? 

4. What are the steps in subtracting 34 from 53? Be sure 
to change 54 to 48. Be sure to change the 5 to 4. 

5. Remember that 4 — }4 equals 0. In subtracting 24 
from 34, the answer is 1. So do not write the 0. 

6. How can you use addition to check the answer to an 
example in subtraction of fractions? 

7. Be sure to go over all of your work to find any errors 
due to carelessness or inaccurate work. 


PRACTICE IN SUBTRACTING FRACTIONS 


The examples below are the most difficult ones found in a 
test given to a large number of sixth-grade boys and girls. 
How many of them can you work correctly? If you can work 
all of them correctly the first time, you know how to sub- 
tract fractions very well. 


Subtract: 
a b c d e f 
1. 23 32 43 4h 3% 92 
_3 23 3 1g 13 83 
2, 3 22 1} 13 13 63 
3, 33 72 63 gL ae 5. 


What errors did you make on these sets of examples? 
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MAGIC SQUARES 


These are magic squares. The sums in each row and column 


should be the same. See if they are. 
oe ene 
2| 8 
Papa 


4, 13/2 


MAGIC CIRCLES 


Show that these are magic circles. 
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COTTON IS CALLED “WHITE GOLD” 


1. About March 1, cotton seeds are planted in rows in the 
fields of the south. By the middle of September the cotton 
is ready for picking. About how many months does it take 
before cotton is ready for picking? 

2. Good:sea-island cotton, the most expensive and the 
strongest of the cotton fibers, is about 13 inches long. Or- 
dinary American cotton has fibers about ¢ of an inch long. 
Find the difference in the length of the fibers of these two 
kinds of cotton. 

3. About 900 pounds of seed cotton are raised on an acre 
when the crop is good. How many pounds would be raised 
on a 50-acre farm? 

4. A good cotton picker can pick about 100 pounds of 
sea island cotton a day. How many pounds can he pick in 
15 days? 

5. One year cotton pickers were paid 50 cents for pick- 
ing 100 pounds of seed cotton. Mose picked 900 pans of 
cotton. How much did he earn? 

6. Every 1500 pounds of sea island cotton is ee by 
the cotton gin into 500 pounds of lint, used for cloth, and 
1000 pounds of cottonseed. What part of the total weight of 
the cotton is the lint? the cottonseed? 
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‘WORKING WITH MEASURES 


1. A dressmaker had two pieces of cloth, one piece 4 
yards 2 feet long, the other piece 2 yards 2 feet long. How 
long were the two pieces of cloth? 

4 yd. 2 ft. Add the feet, then the yards. 
+-2 yd. 2 ft. Change 4 ft. to 1 yd. 1 ft. 

6 yd. 4ft. = 7yd.1ft. 6yd.4 ft. = 7 yd. 1 ft. 

2. Show that the following are correct: 


a. 7ft.14in. = 8ft. 2in. 
b. 4 hr. 75 min. = 5 hr. 15 min. 
c. 8gal.6qt. = 4 gal. 2qt. 


d. 6 lb. 28 oz. = Tib. 12 oz. 


e. Why do we not change an answer like 2 feet 4 
inches? 


Find the sums: 
3. 5 ft. 84 in. 5. 9 hr. 20 min. 7. 4min. 8 sec. 
6 ft. 3 in. 6 hr. 35 min. 9 min. 55 sec. 
4, 3 Ib. 10 oz. 6. 3 gal. 24 qt. 8. 8 ft. 44 in. 
5 lb. 12 oz. 4 gal. 8 qt. 4 ft. 3% in. 


9. A dressmaker cut 1 yard 2% feet from a piece of cloth 
4 yards 2 feet long. How long was the piece that was left? 

10. Show that the following are correct: 

a. 5 ft.4in. = 4 ft. 16 in. 

b. 6 Ib. 3 oz. = 5 lb. 19 oz. 

c. 38min. 15 sec. = 2 min. 75 sec. 

d. 8 gal. 1 qt. = 2 gal. 5 qt. 
Subtract: 
11.5 ft.8 in. 13. 9 

2 ft. 64 in. 3 hr. 40 min. 3 min. 45 sec. 
12. 4 Ib. 3 oz. 14. 6 . 7 ft. 6 

2 Ib. 8 oz. 2 gal. 3 qt. 4 ft. 94 in. 
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HOW WELL DO YOU REMEMBER? [Mores 


1. Explain each step in working the example below: & 


134 = 13,3 
& = 519 


2. What are some of the kinds of errors boys and girls 
make in subtracting fractions? 
Give the value of each figure in the number 25.684. 
Show that 250,000 is + million. 
Write with figures 24 million. 
Express to the nearest inch: 62 in., 72 in., 94 in. 
7. How do you find the area of a sheet of paper? 


3. 
4. 
5. 
6. 


8. Which is more, $ or 2? How much more? 


9. Which is most, .5, .25, or .475? Which is least? 
10. Which is most, a square foot, an acre, or a square 


mile? 


11. How do you find the average of several numbers? 
12. How do you find what part of a pound 4 ounces is? 


USING THE VOCABULARY OF ARITHMETIC 


How many words do you know? Use each word in a sen- 


tence or make a drawing to illustrate it. 


1. 


(0 90 1 gn WB Go bo 


-_ 
2 


chart 
account 
change 
bill 
estimate 
bales 
schedules 
perimeter 
cost 
dimension 


11. 
12. 
13. 
14. 
15. 
16. 
i7. 
18. 
19. 
20. 


wages 
decrease 
picture graph 
balance 
value 
depth 
produce 
price 
reduction 
distance 
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ai. 
22. 
23. 
24, 
25. 
26. 
27. 
28. 


29. 
30. 


increase 
scales 
height 

fare 
diameter 
capacity 
discount 
salary 
economical 
rent 
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UP THE STEPS TO A NEW CHAPTER 


This test will help you to find out how well you under- 
stand the arithmetic you have studied. When you copy the 


numbers, leave enough space for your work. 


Reduce the following: 38; 3%; 48; 42 
Add in two ways: 6 ft. 7 in. + 9 ft. 8 in. 
Subtract 8 hr. 15 min. from 12 hr. 45 min. 
How much is $ of 3920? 
How much is 4843 + 86? Check your answer. 
Divide 5184 by 54. Check your answer. 
How much is 17024 + 28? 
. Divide 15040 by 16. Check your answer. 
. What is the product of 869 x 547? 

10. How much do 600 pounds of butter cost at $.40 
a pound? 

11. Multiply 458 by 906. 

12. Express as decimals: 43%; 9335; 7385. 

13. Add 29.8, 786.8, 9.1, and 37.8. 

14. Subtract 37.689 from 48.375. Check by addi- 
tion. 

15. Express in simplest form: 63; 94; 88; 73. 

16. Supply the missing numerators: 14 = 4; 3 = 
23; 62 = Sq; 88 = 75; 93 = 85. 

17. How much is 73 + 68? 

18. Add 35 + 24 + 63 + 72. 

19. Subtract 82 from 94. 

20. 83 — 24 = ? Check by addition. 
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(23) 
(156) 
(156) 

(11) 

(14) 

(77) 

(89) 

(96) 

(58) 


(87) 
(59) 
(38) 
(42) 


(49) 
(23) 


(117) 
(114) 
(114) 
(144) 
(148) 


After your paper has been marked, correct at once any 
errors you made. If necessary, turn for help to the pages 
given at the right of the test. Be sure that you know how 


to work every example in the test before you go on to the 
next chapter. 
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READINESS TEST FOR MULTIPLICATION OF 
FRACTIONS 


In this chapter you will study about multiplication of 
fractions. This test will help you to find out if you are ready 
for the new work. 


I. Reduce these fractions to lowest terms: 


6 § 15 18 20 
12» 10? 259 309 40 


II. Express in simplest form: 


28,48, 7,48, 30, 63 


? > 1? 309 259 


Ill. Using addition instead of multiplication: 


1. How much is 4 times 1? Find out by adding four 7’s. 
2. Use addition to find how much 3 times # is. 

3. How much is 5 times 3? 

4, How much is 8 times 14? 


IV. Division by 2, 3, 4, and 5. 

1. What do we mean by odd numbers? by even numbers? 
9. Which of these numbers can be divided evenly by 2? 

3 6 8 10 12 14 15 24 35 48 60 

3. Which numbers above can be divided evenly by 3? 

4, Which numbers above can be divided evenly by 4? 

5. Which of these numbers can be divided evenly by 5? 

How can you tell? 


V. Changing the form of fractions: 
1. Change to twelfths: 3, 3, 3, 


5. 
2. Supply the missing numerators: 1 = 4; 13 = 
3. Does 48 equal 34? 

4, Does 24 equal 3? 
5. How many quarter circles are there in 3 circles di- 

vided into fourths? 3 = 4 


() 
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LET’S TELL THE STORIES 


1. These two pictures tell multiplication stories. Show 
that the stories are correct. 


ax Gu Ge 


7 a 
2x 4 = 3 = 1 
bv. 3 x c = c) = <9) 
Ry OS 
3a & 4 = g = 1 


2. What story does each of these pictures tell? 


ux Q- BBQ - 
max CY =f ACA 


AQ - EEE 
cates LOL 


Draw pictures like those above showing these examples: 


%=1 5.3 xX 2 3 
=$=2 62X38 =8=12 =13 


a 
5 & 


AX 


N\ 


iH Ble 
I 
ll 

o> 
I 

i) 


LET’S PRACTICE 


b c d 
2 35)837 9 72 
H —53 +54 
2. 587 78 376 46)1481 62 
x 680 —28 x 400 —9 
3.. 37.596 64  85)6885 829 73)2847 
—8.479 +53 705 
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MULTIPLYING WHOLE NUMBERS BY FRACTIONS 


Q Q OQ O QO QO) 1. Jack’s mother told him that she 
QO QO Q ©) QO @ had @ dozen eggs. Here is how Jack 


fume the number of eggs she had. 
He said “3 dozen = $ of 12. e 
Jack knew that 4 doz. = 4 of 12, or 3. 
He knew that ? ‘doz. is 3 times as much as 4 doz. 
So he knew that his mother had 3 X 3 eggs, or 9 eggs. 
2. How much is 3 X 20? 


THINK: + X 20 is the same as j of 20, or 5. 
So 3 of 20 = 3 X 5 = 15. 
A quick way to find 3 x 20 is shown below: 


Multiply 20 by 3. Write 60 
3x20 =3%20=§9=15 over 4 and then reduce the 
Mista 
3. Use this method to find 3 x 24; $ x 32; 3 xX 40. 
4, You know that 4 xX 2 = 2 x 4. es that 20 x $is 
equal to 2 X 20. 
THINE: 20 X 3 = 2983 = 4 = 15 


2 x 20 = 2420 = MP = 15 


5. Show that the product of 12 xX 2 is the same as the 
product of # X 12. 

6. Study: the examples below. Then copy, and work them 
with your book closed. 


a: ¢ Xb Se at 1 b. 2Xg=288 =§=3 
c. 2X10 =8%10 =89=72=74 = d. XB=1¥8=8=1 
Multiply: 

‘a b c d 
REMI £XU= FX4= x5 = 
84x1b= $x2= 8xuU4= &XL= 
916xXx2= #x1l0= #x16= -9xX#= 


| 
| Z9L 
“Apueo oy} Jo spunod 7 Suryeur 
| JO 4809 04} pulq Apueo SZuryeur Joy edioel @ pur ‘6x 
ésioytenb Aueul MOF] Zg$ ul or0y} are 
SreT]Op Frey Aueur Moy “g$ ur yoo} UsIp[TyS oy} [Te Uy “sg 
| épunod e sjueo OF ye Apueo 8} LOf SATodeI oYs plnoys yonur 
MOF “4391 Apueo Jo saouno g ATuo pey Arey] uoou yy *y 
ZApueo jo 
punod $ 103 Arey Led UMOI “SIJA] phoys yonur MOF] “9 
| éJeY ears Arey] pmmoys seouno 
Aueul Mop ‘Apuvo JO punod = sjuem UMOIG ‘SIPAT “g 
éApueo jo punod = soy yse oys pfnoys yonur MoFy 
| ‘punod e& sjue0 QP soz Apueo Jey [Jes 07 sued AIC ‘7 
ele ur Ang ay 
Pip Apueo yonur Mozy -Apueo JO sexoq punod 1041enb-ouo 
| 9 pue Apueo Jo sexoq punod-jrey ¢ yy8noq souor -zpy ‘¢ 
¢e7eul uu pip Apueo jo spunod Aue Mozy ‘opeUul 
| eys Apuvo oy} YIM soxog punod-jfey 2 peyy uuy ‘zg 
| 


m épeeu ays [[IM Apuvo jo spunod Aueur Mozy *xoq Yove 
Axx, ut Apueo jo punod % Surjynd sexoq g Ty 0} payuem Are ‘T 


ACNV) ONITTAS GNV DNIANG _ 


SHALL WE MAKE OR BUY OUR ICE CREAM? 


The sixth grade was planning a party. They decided to 
have ice cream and cookies for refreshments. They won- 
dered which would be cheaper, to buy the ice cream at the 
store at 40 cents a quart or to buy the things of which the 
ice cream is made and to make the ice cream themselves. 
There were 32 children in the class. They thought that 1 
quart of ice cream would be enough for 8 children. 

1. How many quarts of ice cream did they need? 

2. How much would the ice cream cost if bought at the 
store? 

3. A committee of the children found the recipe for ice 
cream given below. It was for 2 quarts of ice cream. 


2 cups of milk 1 cup of sugar 
1 quart of thin cream 3 eggs 
2 tablespoons vanilla 4 teaspoon salt 


Make a list of the items in the recipe and show how much 
of each thing would be needed for enough ice cream for the 
32 children in the class. 

4. The children found that the prices of these things 
were not the same at all of the stores. they visited. The 
lowest prices they found were the following: 

Milk, 12¢ a qt. Eggs, 40 cents a dozen 
Cream, 45¢aqt. Sugar, 6 cents a pound 
Salt, 8¢ a box Vanilla, 10 cents a small bottle 

Using these prices find the cost of the things they would 

have to buy if they made the ice cream themselves. 
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MULTIPLYING WITH MIXED NUMBERS 


1. Alice drinks 14 glasses of milk at each meal. How 
much milk does she drink in 2 meals? 


.x™@G-6E:8S -B8u 


2xit= 4+1%4 = 23 
1i TuHInkK: 14 X2=? | 
X20 First multiply 4 by 2. This gives 3. 
2(2X+) Write as shown at the left. 
2 (2X1) Then multiply 1 by 2. This gives 2. 


91 Write the 2 as shown at the left. 
. Add } and 2. She drinks 24 glasses of milk. 
2. Study the work below. Then copy the examples, and 
work them with your book closed. 


a. 124 b. 8 c. 8 
_ 6 64 
2(5 X4) / 2 @ X8) & (eX 3) 
60 (5X12) 48 (8x6) 18 6 x8) 
625 50 183 


3. Prove by addition that the answers to the examples 
in 2 are correct. 
4, Helen needs 24 yards of cloth for each dress. How 
many yards does she need for 4 dresses? for 5 dresses? 
Multiply. Go over your work carefully to check it. 


a b | c d e f 
a) a a a ne. 
x4 x8 x4 x6 x5 x5 
6 40 ETERS 
«4 x4 x3 x6 x4 XZ 
7. 8 6 BE Oy 
x4 x4 x6 x10 x8 x2 
170 
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DIAGNOSTIC TEST IN MULTIPLICATION OF 
FRACTIONS 


This test will help you to find out how well you have 
learned to multiply fractions and whole numbers. 


a b c d 
1.4xX #= 83x #= 7X $= 5 XK $= (165) 
26xX #= 8x 4= 6X $= 4X §= (165) 
3. 2X 8= 4X 3= #xK5 = §X9 = (166) 
4. 8x10 = ~xX16= %tx4 = #xX5 = (166) 
5. 34 64 72 33 (170) 

x4 x5 x6 x4 


If you have errors in only one or two examples in a row, 


correct your work at once.. If you have errors in three or 
four examples in a row, turn back for help to the pages in- 
dicated at the end of the row. Then rework the examples 
in the test. If you need more help, ask your teacher to 
help you. 


Checking Up 


Work the first two examples in each row in the tests on 
addition and subtraction of fractions on pages 130 and 1338. 
Work the first example in each row on page 119. 


*INTERESTING FACTS TO FIND OUT 


If you do not need more practice on the kinds of examples 
in the tests above, you may select one of the topics given 
below and prepare a special report for the class. 

1. What some dot maps found in geography books tell. 

2. The work of Better Business Bureaus. 

3. How cloth is measured at the store. 

4, Who pays for building roads? How much does your 
state spend for the building of roads? 
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MULTIPLYING BY LARGER NUMBERS 


1. How much is 2000 x 8? 


THINK: 2 thousand X 8 = 16 thousand, or 16,000. 
2. Write the products: 


a. 2000 X 4 = 0b. 1000 X 27 c. 7000 X 275 = 
d. 4000 X 7 = e. 1000 x 40 f. 8000 X 203 = 


3. At $1,428 each how much would 3,126 automobiles 
sell for? 


$1428 To multiply by four-place numbers, proceed 
3126 in the same way as in multiplying by three- 
3568 place numbers. 
28560 First multiply 1428 by 6. 
142800 Then multiply 1428 by 20. 
42834000 Then multiply 1428 by 100. 
a Then multiply 1428 by 3000. 
$4463928 Find the sum. 


They would sell for $4,463,928. 


4, Show that the products below are correct: 


a. 2167 b. 3105 C. 7085 
<x 4008 «1200 6980 
17336 621000 566800 
8668000 3105000 6376500 
8685336 3726000 42510000 
49453300 


5. Copy the examples in 3 and 4 without the work and 
find the products. Compare your work with the work given 
above. 

6. How much is 1000 x 52? 1000 x 176? 1000 x 408? 

7. Can you give a rule for multiplying quickly a number 
by 10? by 100? by 1000? 

8. 4976 X8754= 10. 6700x9847= 12. 7964x1963 = 

9. 8523 X9268= 11. 9080X8967= 13. 2835 X7534= 
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PRACTICE WITH FRACTIONS 


You should be able to find the answers to the examples 
in each set in less than the time allowed. Copy the ex- 
amples before counting time. Always check your work. 
Repeat each set of examples several times to increase your 
speed of work. Keep a record of your time and the number 
of examples correct on each trial. 


Changing the Form of Fractions (5 minutes) 
1. Express the following fractions in simplest form: 


44284 7 24 4% # 
2. Supply the missing numerators: 
$=, t=7 $= 3, Org, Orgs 
3. Express these numbers in simplest form: 
4% 5¢ 63 7% 8§ 98 73 
4. Find the missing numerators: 
a. 54 =5e = 4 bu 14 = 1g = ec. 2=1; 
Adding Fractions (12 minutes) 


a b Cs d e f 
1. 4 2 32 - 6 i 84 
i oa 43 @ | @ 
2, 33 6% 43 72 63 73 
1h 5h Qi 58 5a 6i 
_ _ & 42 38 43 
Subtracting Fractions (12 minutes) 
1. 2 a 83 14 9 
i @ bf # 4 & 
2.7 3 63 5A 64 62 
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= EXE =-4XE -EXE = EXE HEX ED 
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GET YouR LEMONADE 
HERE 
of SE A GLASS 


“GET YOUR LEMONADE. HERE” 


On a hot day last summer three boys and two girls de- 
cided that they would try to earn some money by selling 
lemonade. They decided to build a stand under a large tree 
at the side of the road. The boys made the stand while the 
girls prepared the lemonade. 

The girls found this recipe for 1 quart of lemonade: 

1 large lemon 
3 cup of sugar (4 Ib.) 

1. The girls wanted to buy enough lemons and sugar to 
make two gallons of lemonade. How many lemons should 
they ‘buy? How much sugar? 

2. ‘The price of lemons was 33 cents a dozen. How much 
did the lemons they needed cost? Their mother loaned them 
the money, which they promised to repay after they had 
sold the lemonade. 

3. The price of sugar was 6 cents a pound. How much 
did the lemons and sugar cost? 

4. To keep the lemonade cool they had to pay 10 cents 
for some ice. They broke two glasses, for which they had 
to pay the girls’ mother 5 cents each. They spent 6 cents 
for some paint to use in making signs for the stand. In- 
cluding the cost of the lemonade, how much did they spend 
in all that day? 
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A SHORT WAY TO MULTIPLY FRACTIONS 


In working the example 2 x %, you must multiply, and 
then reduce the answer. 


Multiply before dividing: 3 x § = 2X5 = 48 = § 
How do you reduce 33 to g? You may multiply the two 


fractions and then divide both numerator and denominator 
by the same number, as shown above. 


Divide before multiplying: 3 x § = 3 x f= 1-4 

We divide the 3 of 3 and the 6 of & by 3, and write the 
results as shown. 

It is often easier to first divide one numerator and one 
denominator by the same number as in reduction and then 
multiply as shown above. The numbers divided are can- 
celled to show that they have been divided. 

1. Which of the following denominators can be divided 
by the numerator of the first fraction? 

3 X Zs S 7 8 9 TS 

2. Which of the following numerators can be divided by 

the denominator of the first fraction? 
2x38 568 8 9 15 

3. Explain the division and multiplication in the ex- 

amples below. 


1 3 I 2 
a%X%= He =? . #X#= We =3 
1 5 3 1 
4. Work the examples in 3, not using division before you 
multiply. Which way seems easier? Why? 
Find the products. Divide before you multiply: 


5. $X$ = 1.8X%= 9X8 = 11. xdb= 
6 SXYo= 8. FXF = 1. 4eXH= 12 §XE= 
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MULTIPLYING MIXED NUMBERS AND FRACTIONS 


? ? 1. The line at the left is 14 
oS COinches long. How many half inches 
> are there in the line? How many 

15” quarter inches? 
2. How long is half of the line? 4 of 13 inches = ? 
3. You know that 4 of 14 is the same as 4 xX 1% inches. 
To find 4 x 14 inches by multiplication, you can do the 
work as shown below. 


i yaa Before you multiply 4 x 14, 
4 a change 14 to 3. Then multiply as in 
+xi = =? multiplying two fractions. The an- 


swer is 3, the same as in 2 above. 


4, Study the work below carefully. Then copy the exam- 
ples and work them. 


a. 3 X1g = 6.13 Xz= 
1 _ x —_ — 4X _ 
X$=Ha=% $X2=84 = =4 
5. How much is # of a board 13 feet long? 
THINK: 2 X $# =? 


6. How much is 3 of 12 yards of cloth? 
Pe =$+%3= 73 
sof12 =. xj=? 


To multiply a mixed number by a fraction, change the 
mixed number to an improper fraction and then multiply 
as in multiplying two fractions. 


7. Change to improper fractions: 14, 14, 18, 18, 14. 
Multiply: 

a 
8. $X1Z= 43x 
9. 18x #= |X 


f=8etr f= 8, 2 = $e or f= $2 ‘st 
+= $681 $= $9 F= Fer 2 = Foca 
‘suoTyeIy Jedordur 0} sonpezy 

eRBE | 2 4 a2 ‘on 
1 rege le 


“JOJEUTWUIOUSP 94} J9AO UMS oY) OIA “WONIEIY 
94} JO IoOJeIOUINU 9y} ppe yoNpoid oy) 0) pue ‘uonoIey 
oy} JO JoyeuTMOUSp oy) Aq JequInU sfoYyM oy) AjdN NU 
‘uonsely Jodoidu ue 0} Joqumu poxnu v esuey OJ, 


$= 84+28x¢= 81 Po=EtitxX £= B 6 
t=EtiXe= feo = 8+ Ex p= H's 
‘or = $+ 8 = §¢ os ‘E40 X ¢ = gC :NNIH], 


; é¥€ Ul oL0y} ore spIty} AUeU MOF] “2, 
$6 Ul {21 Ul {$9 UT eTaYY ore soaTey AueUL MOP '9 


CS BNE EP) & $= i+ $= g7pog 
Sil esles, ‘$= €X p= 7 cMNIHL 


gsesuelo $f UI a1ey} ore SesuerO JTeYy AUeUI MOP 'S 
‘TO[NA B YPM Ff GAOT “JOoIIOD St F[NsEr sty} 1eY} UOT}Ippe 
Aq eaoig “suoy soyour £7 sem T wetqoid Ul sderId Yor 
PL= i> ant = 2% 4 = fe x 4% 
‘= X % se oures oy st $e X % yey} 908 UeO NO i ‘¢ 
‘ul $ to “ur$ + ‘ut $ = ‘ur $e yey) vas ueo nox 
ESeyourl FE Ul e10Y} ore SayoUT Jey AUeUI MOTT ‘g 


Soe ee a ey ey 


‘yNO puy 0} Je—NI 
MOA es] {YOU [ Ul o10Y} Ore seYUT JTeYy AUeUT MOTT ‘2 
"soarey 0} $e asuvyg “A[dyjnur 
ued nod ai0jaq UOrjOBIy & 01 $e aSUeYO IsNUI NO 4ST] 
é= Ulte X $= “Ul fg jo ¢ -UNIRL, 
g2001d yove sem SuoT 
MOF] “SUOT seyout $¢ poom jo aoard v yey ut no Yer 'T 


SNOILOVaaA 
dddOddWI OL SUAMNWAN GaXIW DNIONGTY 


Sut <a 7% 


Si.) ©THE COST OF HEATING A HOME 


Lo” The children are studying different ways of heating a 
house. Three of these children brought to class information 


about the cost of heating their homes. Each of the houses 


| had six rooms. 


| 1. In Tom’s home 73 tons of hard coal costing $138.60 a 
ton were needed during the year. How much did the coal 


cost? 


2. In Martha’s home 900 gallons of furnace oil were 
needed at 74 cents a gallon. How much did the oil cost? 
| 3. Gas was used to heat Sally’s home. The total cost for 


much? 


the year was $95.70. Was this cost more or less than the 
cost of heating the other houses with coal or with oil? How 


*4, Some of the children thought that the results of these 
problems showed that it was cheapest to heat a six-room 
home with oil. Do you think that they were right? Why? 


live? Discuss reasons why. 


*5, What is the cheapest way of heating homes where you 


PRACTICE IN REDUCING MIXED NUMBERS 
1 Change 22 to an improper fraction. Show with a ruler 


that 23 inches equals 4 inches. 
Change the following to improper fractions: 
2. 24, 34, 42 5. 62, 73, 58 8. 64, 
3. 34, 52, 6% 6. 75, 74, 9% 9. 63, 


4,738,423, 85 7. Bris, 4x5, Oty 10. Da 
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A NEW DRESS—SHOULD SHE MAKE IT OR BUY IT? 


At the store Joan’s mother saw a dress marked $4.70. 
She estimated that 34 yards of cloth were needed for the 
dress. A clerk showed her cloth very much like the cloth 
in the dress which was sold for 70 cents a yard. 

If she made the dress, Joan’s mother knew that she would 
also have to buy bias tape for 10 cents, thread for 10 cents, 
6 buttons at 5 cents each, a belt buckle for 25 cents, and a 
pattern for 35 cents. She thought it would take her about 7 
hours to make the dress. 

1. How much would the cloth cost? 

2. What would be the total cost of the cloth and the other 
things Joan’s mother would have to buy to make the dress? 

3. How much less would be the cost of making the dress 
than the price of the dress at the store? 

4. If Joan’s mother worked 7 hours to save $1.15, how 
much would she save in an hour? 

5. A dressmaker would charge Joan’s mother 40 cents 
an hour for her time, which would be about 64 hours. If 
Joan’s mother had the dressmaker make the dress, how 
much would she have to pay the dressmaker? 

*6§. Which of these do you think Joan’s mother should do, 
buy the dress at the store, make the dress herself, or have 
a dressmaker make it? Give the reasons for your answer. 
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TWO WAYS OF MULTIPLYING WHOLE NUMBERS 
AND FRACTIONS 


1. How much do 32 pounds of butter cost at 40 cents a 
pound? 
THINK: 32 X $.40 = 
There are two ways of working this example: 


A. $ 40, B. 33x40= 
x33 10 
a ed 4165 ef ee 
30 (2x40) 1p xdO= 1519 = 140= 150 cents, 
__120 (3X40) or $1.50 


$1.50 How does the work in B differ 
from the work in A? 

2. Use both methods to find the cost of 43 pounds of 
_coffee at 28 cents a pound. Which method is easier? 

3. In working the example 34 X 8, would you use 
method A or method B? Tell why. 

4. In working the example 14 x 5%, which method do 
you think would be easier, A or B? Try them to find out. 

Find these products. Use the method that you think is 
easier for each example: 


a b c d 
5.3kxX 4= 53X 6= 68X15= 278 xX16= 
638xX 9= 44x 7= 88X27= 22Xx10= 
764X 8= 48xX20= 92xX47= 6¢X382= 
8. 8ix32= 68x96= 42xX50= 88 x90= 
MIXED PRACTICE IN MULTIPLYING FRACTIONS 
4X $= XT = 4 XB = 7 xX 5G = 
2X ¢= €X23= £X $= FX B= 
3.24 X34 = $X $= 33 X9 = 53X23 = 

4, 28 383 85 363 

X55 X20 X4e x18 
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THINGS TO REMEMBER ABOUT MULTIPLYING 
FRACTIONS 


1. Always go over your work to find any careless errors. 

2. Reduce all fractions in answers to lowest terms. 

3. When multiplying two mixed numbers, or a fraction - 
and a mixed number, change the mixed numbers to im- 
proper fractions. 

4. In multiplying any kind of fractions, be sure to 
multiply the numerators and then to multiply the de- 
nominators. 

5. Use division before you multiply whenever you think © 
it will save time. Be sure to divide only one numerator and 
only one denominator by the same number. 

6. Watch the 1’s in dividing and multiplying. To be cor- 
rect write the 1’s after you have divided, or cancelled. 

7. Be sure that all of your computations are correct. 


PRACTICE IN MULTIPLYING FRACTIONS 


Find the products of the examples below. When you have 
completed the set of examples, try to find the reasons for 
any errors you made. 


a b c d 
1.4xX4 = 2 xX22= 8x #= 44K $= 
24x 2= 14 xX = 4x22= 15 X B= 
8. 3X7 = wx ¢= 8 X9= 3X 32 = 
4.7 X53= 2X8 = 14x 3= 6 X274 = 


What are the kinds of errors you made? To help you to 
find the reasons for your errors, study the lesson on page 
191, which contains the kinds of errors that we know boys 
and girls make most often in multiplying with fractions. 
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*CHANGING MAGIC SQUARES 


1. Show by adding the numbers by . 
rows, columns, and diagonals that the 
square at the right is a magic square. 
The sums should be the same in all 
directions. 

2. On your paper draw a square like 
the one at the right containing sixteen 
blocks, or cells. Now multiply each 
number in the magic square by 2 and 
write the product in the same cell. Then add the numbers 
in your square to see if it is still a magic square. 

3. Repeat the experiment in problem 2 with the squares 
below. See if they are still magic squares after multiplying 

the numbers by 3, 4, or 6. 


4. Does multiplying all of the numbers in a magic square 
by the same number change the square so that it is no longer 
a magic square? 

5. Make a new square with one of the magic squares 
above by adding some number like 3, 4, 2, or 3 to each 
number in the square. Is the square then a magic square? 

6. Subtract some fraction like 34, 4, or % from each 
number in one of the magic squares above. Then find out 
if the square is still a magic square. 
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Tommy, who is visiting his grandmother, wants to send 
a 20-word telegram to his mother on her birthday. Here are 
some interesting things he learned about the rates for send- 
ing telegrams. 

1. He found that the full rate for sending a telegram for 
prompt delivery was 90 cents for the first 10 words and 6 
cents for each additional word. How much would it cost to 
send his 20-word message? 

2. If he sent a night message, the rate was 54 cents for 
the first 10 words and 22 cents for each additional word. 
How much would it cost to send his telegram as a night 
message? 

3. If he sent his message as a night letter, the rate was 90 
cents for the first 50 words. How much would it cost to send 
his message as a night letter? 

4, Which of these three ways of sending his message was 
the cheapest? 

5. Tommy also learned that one could cable messages to 
a city in China-at 40 cents-a word. How much would be 
the cost of sending a cable of 42 words? 

6. He was told that one could radio to ships at certain 
places in the Atlantic at the rate of 23 cents a word. How 
much would it cost to radio a message of 20 words?’ 

*7, Try to find out why the rates for all telegrams are not 
the same. Is there a tax on sending telegrams and cable- 
grams? How does the Navy send messages by blinker? 
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2. Show that a square is a rectangle. 


_ HOW WELL DO YOU REMEMBER? 
\ =Y 1. How much is 3842 x 5400? 


| 
| 
| 
| 


| 


3. Are all rectangles squares? 
4. What must you know in order to find the area of a 
farm? 
5. What is meant by “cancellation”? When can you use 
cancellation? 
6. Give each step in working the example 23 x 8. 
7. Express the answer to the example fo X 7% as a deci- 
mal. 
8. State to the nearest million: 3,748,000; 6,195,208. 
9. Give to the nearest inch: 33 in., 45% in., 5.6 in., 7.1 in. 
10. How do you find what part of a yard 9 inches is? 
11. How do you find 2 of a number? 
12. How much is 8 lb. 5 oz. — 4 Ib. 9 o0z.? 


INFORMATION PLEASE! 


1, What measurements are used in cooking? 

2. How is arithmetic used in music? 

3. How does large-scale production of ice cream affect 
the price of ice cream? 

4, What is meant by the “gasoline tax”? What is the 
money raised through this tax used for in your state? 

5. What kinds of information can be shown. by dot 
maps? Why is it often difficult to get exact information from 
a dot map? 

6. How much does it cost to send a telegram? 

7. How would you go about finding the difference in 
the cost of several ways of heating a home? 

8. How much does it cost to use some of our electric 
servants? 
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UP THE STEPS TO A NEW CHAPTER 


This test will help you to find out how well you under- 
stand the work you have had. When you copy the numbers, 
be sure to leave enough space for your work. 


1. Add: 6 lb. 4 0z. + 9lb.80z. +5]b.100z. =? (156) 


2. Multiply 846 by 957. (58) 
3. How much is 400 x $37.50? (57) 
4, Divide 82560 by 96..Check your answer. (76) 
5. How much is 3132 divided by 36? (88) 
6. Divide 7560 by 14. Check your answer. (96) 
7. Express as decimals: 35; 7853 a50- (38) 
8. Add: 4.87 + 19.65 + 8.40 + .67 =? (42) 
9. Subtract 6.375 from 15.625. Check by addi- 

tion. (49) : 
10. Supply the missing numerators: 2 = ;4; 45 = 

roos 8 = v3 3 = ob. (116) 
11. Express in simplest form: 88; 78; 922; 6355. (23) 
12. Find the sum of 73 + 48. (121) 
13. Subtract 84 from 153. (140) 
14. Add the numbers: 83 + 62 + 9% =? (114) 
15. Subtract 62 from 128. Check by addition. (144) 
16. How much is 8 X 2? (165) 
17. Reduce to improper fractions: 13; 23; 83. (183) 
18. Multiply 2 x 34. (185) 
19. Find the product of 44 x 62. (185) 
20. How much do 8 pounds of lard cost at 124 

cents a pound? (188) 


After your paper has been marked, correct your errors at 
once. If necessary, turn for help to the pages given at the 
right of the test. Be sure that you know how to work every 
example in the test before you go on to the next chapter. 
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READINESS TEST FOR DIVISION OF FRACTIONS 


I. Reduction of fractions. 


1. Reduce the following to simplest form: 


$F & BH TS # 
1 12 12 


2. Change fhe: following to improper fractions: 
2% 62 33 52 


II. Find the answers to the following: 


a b c d 
1,844= 8Xi= 4 0f 8 = 4X8= 
24+5= 4X f= tof 4 = X45 
Il. Multiply the following: 

a b c d 
1.6 x¢ = 1xe= xX ¢= Wx ea 
22xX$= $Xb= FXH=- EXER 


IV. Give the answers to the following: 
1. How many half circles are there in a whole circle? 
1+3=? 


2. How many quarter circles are there in a whole circle? 


1+j=? 

3. How many quarter circles are there in a half circle? 
a 
2 °:*& ~ s 


4. The line below is divided into -inch parts. How long 
is the line? 
| EE ee ee | 


5. How much is 24 + 3? 


VY. Comparing numbers: 
1. Tell in which of the following examples the quotient 
will be greater than 1. Do not work the examples. 
a.6+4= cc 3+ F= @& $+ R= gg. 6472 = 
b.3845= d.35+24= ff. 26238 = hk 5+ BH 
2. In which examples will the quotient be less than 1? 
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DIVIDING A WHOLE NUMBER BY A FRACTION 


1. For the dinner party, Mary’s father cut two steaks of 
equal size into fourths. How many pieces did he cut? 


Tuink: How many fourths are there in 2 steaks? - 
2+i=? 


There are 4 fourths in one steak. 
So there are 2 X.4, or 8 pieces in the two 
steaks. 
Zz) You can see that the answer to the example 
eid bes? 2 + Lis the same as the answer to the example 
2 X.4. 
2. Use the circles at the right to 
find how many thirds there are in 
two circles. How much is 2 + 3? 
3. Does 2 + 4 equal 2 X 3? 
4. Does 2 X 3 equal 2 X 2? Find out by multiplying. 
THINK: 2 X 2 = £ = 6. This is equal to 2 X 3, or 6. 


The work in problems 2 and 4 shows that the answers 
to the examples 2 + 4, and 2 X 3 are the same. 


5. In problem i you found that 2 + 4 was the same as 
2 xX 4. Show that the answers to 2 + {and 2 xX # are the 
same. This shows that 2 + 4 = 2 X #. 


6. In what ways are the examples 2 + 4 and 2 x ¢ dif- 
ferent? You know that they have the same answer. 


You can see that the division example 2 + 4 can be 
changed to a multiplication example by changing the + 
sign to the X sign and changing about the terms of 4 so 
that it becomes #. 


7. How do you change the example 2 + 4 to.2 X 3? 


8. How much is 3 + 3? Use circles to find out. Does the 
example 3 + 4 have the same answer as the example 3 x #? 
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DIVIDING BY INVERTING THE DIVISOR 


When we change } to 2, or 2 to $ we say that we invert 
the terms of the fraction, that is, we change them about. 


| 1. Give the inverted forms of these fractions: 
| 1414142 82 4 32 1 5 
We can change any example in division of fractions to a 
multiplication example by inverting the divisor. 


2. Study the following steps in dividing 4 by 3.4 +4 =? 
a. Write the number that is to be divided: 4 


b. Change the + sign toa X sign: 4x 
c. Invert the divisor, 3: 4x# 
d. Write the = sign: 4x2= 
— the example as a acacia example: 
+ —_ 4 «x # =—+# * bf == 


DOOD 


This picture shows that there are 8 half circles in four 
circles. Therefore 4 + 4 = 8. The work above is correct. 


3. Study the eee below carefully. Then copy, and 
work them with your book closed. 


a8+34=3X2 = 2% =2=9 
3+ 2=3X9= 14 = = 4 
o6+$=6X$= Shh = P= | = 


Supply the missing numbers, and complete the work: 
4.6+2=6X}=? 6.8 +4=8 xt= 
§&7+2=7X 5 =? 7175+2=5 XF= 


~~ 
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DIVIDING A FRACTION BY A FRACTION 


These drawings will help you to find the answers to ex- 
in vanes you divide a fraction by a fraction. 


DEAE 


1; ~ many times is ¢ f comeitiecd * in 3? < + 


=i 


~~ e 


si 


a: 


You aah see that 3} + + = 2; that is, t is 
contained in 4 circle 2 times. 
2. How many times is } contained in $? 3 + § =? 
3.4+%=? iL heat 


5. These four examples can be worked without using the 
drawings, as shown below: 


a, 4+2=4X$ =H =5 =2 How do we get #? 
b. 3+d=4 XP = = =4 How do we get #? 
ce 24=4X$ =H =? How do we get $? 
d. 4+4=3X$=? Complete the example. 


You can see that to divide a fraction by a fraction you 
invert the divisor and multiply as you did in dividing a 
whole number by a fraction. 

6. Study the work below carefully. Then copy the ex- 
amples and work them with your book closed. 


Ideltneliy3s—3=- 41 145 — 
a. 325 =2XPH3 Hh bate 


1 

4 

2 
1 1 2 Ss 5 x z 3 
C. aE EXT =2 d. BOT EXe =f 


7. Work examples b, c, and d, without cancellation. 
Divide: 


8. 


as a. 1 
2 2 3 
iB 2 (Soe 3 
9. 8223= 3 
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CALORIES IN CERTAIN FOODS 


rely Butter 
se 


Nuts 


Be. Vege- 
Keer an) J tables 


Cheese 


Cereals 


Bread 


Eggs 


Sugar 


One 


Number 


sore Calories RELATIVE NUMBER OF CALORIES 


A OZ. 
4 OZ. 
4 Oz. 
4 02. 
4 oz. 


4 OZ. 


7 OZ. 
1 glass 


1 
4 oz. 


5. 
1 oz. 


34 02. 
1 me- 
dium 


34 02. 


g 
2 oz. 


3 OZ. 
4+ cup 
cooked. 


1 oz. 
1 slice 


14 oz. 
Legg 
4 oz. 


2 tea- 
spoons 


402 EE 
3.60 Gyan 
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89 
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HOW MANY CALORIES DO YOU NEED? 


The graph shows the number of calories needed each day 
by well-nourished boys and girls from ages 6 to 18 years. 


6 7 8 9 10 iil 12 = 18 14 #15 16 17 —~ «#18 


1. About how many calories are needed daily by a boy 
6 years of age? 10 years of age? 15 years of age? 

2. About how many calories are needed daily by a girl 
6 years of age? 10 years of age? 15 years of age? 

3. About how many calories are required daily by a boy 
of 18 years? by a girl of 18 years? 

4. As a boy grows in age from 6 to 18, what increase is 
there in the number of calories required daily? 

5. Asa girl grows in age from 6 to 18 years, how does the 
number of calories required daily increase? 

6. At what age does a boy require about 2000 calories 
daily? When does a girl require 2000 calories? 

7. How many calories are required by boys and girls of 
your age? 

*8. Use the table on page 208 to make a list of food for a 
day that will yield the right number of calories for yourself. 
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, Tom visited a salmon cannery on the Columbia River 
last summer. Here are some problems he gave the class 
about things he saw there. 

1. In a large tub there were 48 salmon. They weighed in 
all 1820 pounds. Find their average weight. 

2. Tom’s father caught a salmon in the river that weighed 
784 pounds. How much more than the average weight of 
the salmon in the tub did his salmon weigh? 

3. It takes a man about 14 minutes to clean a salmon. 
How many fish can he clean in an hour? 

_ 4, The cannery has a machine that cleans one fish a 
second. How many salmon can the machine clean in an 
hour? 

5. A machine with knives cuts the salmon to fit the cans. 
A canning machine fills 75 cans every minute. How many 
cans can it fill in a 10-hour day? 

6. In a recent year there were canned in the United 
States and Alaska about 364 million pounds of salmon 
valued at 52 million dollars. How many pounds was that 
to a dollar? THinK: 52)3864 = ? 

*7, When the salmon are swimming upstream to spawn, 
the government does not permit fishing at certain times. 
Suppose that on two days of a week fishing is forbidden. 
What part of the salmon that might have been caught in 
a week would be expected to escape on these days? 
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LOADING IRON ORE == 


John, who lives near a dock where iron-ore ships are 
loaded, has learned some interesting things about the load- 
ing of these ships. 

1. One day he saw a ship loaded with iron ore in 33 hours. 
The load amounted to 12,000 tons. How many tons were 
| - loaded in an hour? in a minute? 

2. The record for loading a 12,000-ton boat is 16 minutes. 
| How many tons is this a minute? an hour? The picture 
| above will help you to understand how ships can be loaded 
so quickly. Can you explain the picture? 

| 3. The average time for unloading such a ship is 6 hours. 
The record up to a recent year was 2 hours 25 minutes. How © 
much less than the average time is this record? 

4. Iron-ore boats often bring back loads of coal when 
they return to Duluth from the shores of Lake Erie. How 
much would it cost to ship 15,000 tons of coal on an iron- 
ore boat at $.45 a ton? It is cheaper to transport coal by 
ship than by rail. Why is this? 
5. Look at a map of the United States in your geography 
| book. Using the scale of miles, estimate the distance a 
boat of. iron ore would travel in going from Duluth to 
Buffalo; from Duluth to Chicago. 

*6. How long would it take an iron-ore boat, traveling at 
the rate of 12 miles an hour, to go between the ports men- 
tioned in problem 5? 
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ROUND NEEDS FOOD 


i Does it pay to use fertilizer when planting potatoes? 
To find out, one of our universities conducted an experi- 
ment. They divided a two-acre field in half. In Field A 
they planted potatoes using a fertilizer that cost $6.50. 
In Field B they planted just as many potatoes, but they 
used no fertilizer. In the fall when the potatoes were 
harvested, it was found that Field A produced 1803 bushels 
and Field B 1191 bushels. The potatoes were sold for $1.36 
a bushel. 

1. Which field produced more potatoes? How many 
more? Can you give reasons for the difference in the size 
of the two crops? 

2. How much was received for the potatoes raised in 
Field A? 

3. How much was received for the potatoes raised in 
Field B? 

4, Find the difference in the amounts received for the 
potatoes. 

5. When the cost of the fertilizer is subtracted from the 
difference, how much is left? 

*§. Do you think it pays to use fertilizer in raising po- 
tatoes? _ 3 
*7, Describe a way to find which of two kinds of potatoes 
used for seed will produce the larger crop. 
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DIVIDING A WHOLE INTO EQUAL PARTS 


1. This line is 24 inches long. It has been divided into 


ee a Ses See ee | 


five equal parts. How long is each part? 23” +5 = ? 

Use the drawing to find out how much is 13 + 3? 

2. This line is 23 inches long. It has been divided into 3 
equal parts. How long is each part? 23/’+ 3=? 

3. How much is } of 23 inches? Does the example 23” 
+ 3 have the same result as the example 4 of 23’? 

4. Draw a line 2} inches long. With your ruler divide it 
into 2 equal parts. How long is each part? 23° + 2 =? 

5. Cut a narrow slip of paper 14 inches long. Fold the 
paper lengthwise into two equal parts, that is, into halves. 
How long is each of the two parts? 13” +2 =? $o0f13" =? 


LET’S TELL THE STORIES 


Y The raring at the left tells the story, 
Yj) * 4 + 2 = 4. We think: When 3 is divided into 
two eu parts, each part equals 2. 

1. Which drawing below tells the story, } + 4 = 3? 
14+2= 7% 


sates -T 
rs an A 
_, 


Sie x 
LO Kg 


2. What stories do the other 
3. Make drawings which tell the stories below: 
azg+2= 4 b3+2=2 ci +3 = § 
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DIVIDING MIXED NUMBERS BY WHOLE NUMBERS 


1. Mary has 1} cups of pineapple juice. She wishes to 
divide it into two equal parts. How much should there be in 
each part? How much is 14 + 2? 


This is 14 cups. This is 13 cups + 2. Show that 


fe ee 


We work the example, 14 + 2, like this: 


Weeg-w2- You know that to divide a num- 
= ee — ber by 2 is the same as finding 4 
13 X%= $X4=2 of the number. Therefore dividing 
12 by 2 is the same as finding 4 of it. 

There will be 2 cup in each part. 


If you think of 2 as 2, you can see that % is the inverted 
form of ?, or the inverted form of 2. So you can see that to 
divide by a whole number, you invert the whole number 
and then multiply. Show by reduction that 2 is 2. 

2. Study the following examples carefully: 


a. 23 +2=23+2= b 1g +5 =13 +8 = 
Aa Bo 1B oe PD ie = 
$X2=e=12=1) aX$=d5 =4 


Copy the examples and work them with your book closed. 
3. What are the missing numbers? Complete the work. 


ad¢+4=Y x12 b.15+6=8 xt = 
64 +5 =28 x4 = a44+9=2x45 
Divide: 
a b c d 

4.73 +3 = 4+4= %$+6= i+2= 
5. 383 +2 = 473 = 68 +5 = 72 +4 = 
6.13+7 = $+5 = 48 +7 = $+6= 
7. Harry had 4 puppies. They weighed in all 53 pounds. 


What was their average weight? 
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MACHINERY SAVES LABOR eC a 


1. It is estimated that it took 644 hours to produce an 
acre of wheat by the hand methods used by the pioneers. 
In 1930 it took only 23 hours. Find the difference in time 
required. Why did it take so much less time in 1930? , 

2. It took pioneers about 62 hours to plow a field with 
oxen. Today it takes only 2 hour to plow a field with a 
tractor. How much less time does it take today to plow a 
field with a tractor? 

3. It took a pioneer about 16 hours to cut an acre of 
wheat with a sickle. Today it takes only 4 hour to cut an 
acre of wheat with a big combine. How many acres can be 
cut by a combine in the time it took a man to cut an acre 
with a sickle? 

4, It took a pioneer 46 hours to cut and thresh the wheat 
from an acre: Today a combine can cut and thresh the 
wheat from an acre in 4 hour. Find the difference in the 
time required in pioneer days and today to thresh a 10- 
acre field of wheat. 

5. In 1855 it took 384 hours to produce an acre of corn 
by hand methods. Today it takes only 54 hours. Find the 
difference in the time required. 

6. How many times as long as it takes today did it take 
in 1855 to produce an acre of corn? , 
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FINDING REASONS FOR ERRORS IN DIVIDING 


FRACTIONS 


The examples below contain the kinds of errors that are 
made most frequently by boys and girls in division of frac- 


tions. Study each example and find the kinds of errors made. 


Then work the example correctly. Make a list of the kinds 
of errors you find. Do you ever make these kinds of errors? 


1.13 x1} = 


3. 


woke clr An 


Cajpo bole 


x 


DH BP Do 


1 


1 


2.428 +3 = 
2 
Se BX $= 4 = 54 
4.6 +12 = 
3 
YX i= 12 
4 
6. 34 +15 = 
1 
43 8 xX#=5 
2 


PRACTICE IN FINDING ERRORS 


Work these examples carefully. When you have com- 
pleted a set of examples, try to find the reasons for any 
errors you made. Try not to repeat any kind of error. 


Q 


jo 


Co) Col AIH 


colto HB |eo 


I 


Set I 

b -  ¢ d 
+2 = 4+4= 4+ 25 
+2 = 446+7 = 734+5 = 
+ 33 = a+ $= 63 + 33 = 
Set II 
+7 = 54+ 22= 143+53 = 
+4 = 8 +14 = 52+ #26 
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*THE COST OF TRANSPORTING WHEAT 


Wheat is shipped in many different ways. It is takeri to 
market by the farmer in a wagon or motor truck. Railways 
carry it to milling centers. Much grain is also shipped in 
canal and lake boats. Wheat is also carried across the ocean 
in big ocean freighters. 

The cost of transporting a ton of wheat a mile by each 
of these methods is estimated to be as follows: 

Wagon 30¢ Railway 35¢ 
Motor truck 16¢ Lake and canal boats 2¢ 
Ocean freighters +4 ¢ 

1. Which of these ways costs the most? 

2. Which of these ways costs the least? 

3. How much more does it cost to carry a ton of wheat a 


mile by rail than by ocean freighter? 


4. How much less does it cost to carry a ton of wheat a 
mile by ocean freighter than by lake boat? Which kind of 
boat usually travels farther with a load of wheat? 

5. How many times as much as the cost on ocean freight- 
ers is the cost by rail? THINK: 45¢ + a¢ =? 

6. How many times as much as the cost a ton by lake 
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*ANOTHER WAY TO DIVIDE FRACTIONS 


Alice’s father showed her how to divide with fractions 
without inverting the divisor. If you study the work below 
carefully, you will see how this can be done. 

1. How many times is 5 cents contained in 20 cents? 

THINK: 20¢ + 5¢ = 20 +5 =4 

2. How many times is } contained in $? 

THINK: Five fourths will contain one fourth as often 
as 5 will contain 1. 
$+}=5+12=5 

3. Prove by inverting and then multiplying that 3 + 1 
equals 5. 

4. Use the method described in 2 to find the answer to 
the example $ + 2. Check by inverting and multiplying. 

5. To find the answer to the example } + 3, first change 
the fractions to the same denominator. 

B$+$e8 22 =34+2=11 
4 2 4 4 2 
Check this answer by inversion. 

6. The work below shows how to use this method to di- 
vide 33 by 3. 

83 +P =F +R = 12 +32 = 14283 = 42 
Is this answer correct? Check by inversion. 

7. Explain how to solve by this method the example 
3 + 23. 

8. Use the method described above to work these ex- 
amples: 

alg+% 6.23 +14 c. 88 +14 d.4 +13. 

To divide fractions or mixed numbers by fractions or 

mixed numbers, first change the numbers.to fractions hav- 

ing the same denominator. Then divide the numerators of 
the fractions to find the answer. 


9. Use this method to work the examples on page 221. 
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LET’S PRACTICE mt 


wii 


ae 
Practice one set of these examples a day. If you need 


more practice, work the same set of examples on several 
days. Keep a record of your scores to see if your work 


improves. 
Set I 
1. 9.742 2. 796.4 3. 295 4, 94 
8.556 — 253.6 x37 , +732 
48.393 
0425. 2 6 2xX2= ~~ 7. 64)2752 
6.754 —3i 
29.835 
8. 8 9.7+2% = 10. 48)3744 
x 23° 
Set Il 
1. 87.85 2. 803867 3. 479 4. 62 
ie —29158 <500 +8 
8. 
7.038 6. 2 6 4X2 = 7. 56)3248 
656.89 —12 
94 
8. 2 9,24 +5 = 10. 26)2061 
x6 


USING THE VOCABULARY OF ARITHMETIC 


Write sentences showing how to use the words below. 
Be ready to read them to the class. 


cancellation units menu tally invert 
expenses combine wages hundredth score 
account license bill freight billion 
denominator acre calorie lowest terns quartette 
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HOW WELL DO YOU REMEMBER? 


No; 


4. 


1. Give the place value of each figure in the number G 


3,758,421. 

2. Which is most, .37, .4, or .275? How can you tell? 

3. In what ways are multiplication and division of frac- 
tions alike? 

4, Show that 44 + 3 and 4 of 43 give the same results. 
What is meant by inverting the divisor? 

5. Give to the nearest foot: 53 ft.; 74 ft.; 8.5 ft. 

6. How can you find the area of a garden? 


7. How do you find the whole of a number when you 
know part of the number? 18 = 2 of what number? 


8. How do you find what part 8 is of 24? 
9. How do you find 2 of a number? 2 of 48 = ? 
10. Give each step in working these examples: 
a 54+4= bu. 6+¢ = c. 83 +25 = 


INFORMATION PLEASE! 


1. How is the food value of the things we eat measured? 

2. What is meant by “‘importing’’? by “‘exporting’’? 

3. Why is it necessary for us to take steps to conserve 
the supply of oil? 

4, How does our government raise money with which to 
protect our wild fowl and animals? 

5. How does money help people to live together? 


6. Why is it important for the people of a country to 
have standard units of measurement that are the same for 
all parts of the country? 


7. What are some industries in which fast means of 
transportation are necessary? 
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UP THE STEPS TO A NEW CHAPTER 


This test will help you to find out how well you know 
the arithmetic you have studied. When you copy the num- 
bers, be sure to leave enough space for your work. 


1. Subtract: 9 ft. 4 in. — 4 ft. 8 in. (156) 

2. Find the product of 860 x 947. (59) 

3. Divide 50331 by 57. (77) 

4. Divide 12240 by 18. Check your ss (96) 

5. Add: 29.8 + 6.7 + 984.2 + .6 = (42) 

6. Subtract 29.64 from 38.84. Check Ak addition. (49) 

7. How much is 63 + 73 + 93? (114) 

8. Add these sinabens: 93 + 62 +83 =? (121) 

9. How much less than Bh yards is 64 yards? (140) 

10. Subtract 34 hours from 7% hours. (144) 
11. How much is 2 X ;&? Divide before you mul- 

tiply. (180) 

12. Reduce to improper fractions: 24; 63; 8%. (183) 

13. Find the product of 33 X 73. (185) 

14. Multiply 24 by 83. (170) 

15. Find 2 of 70. (170) 

16. What part of a yard is 2 feet? (24) 
17. If pound of butter costs 30 cents, how much 

does 1 oon cost? (229) 
18. How many ?-pound bags of candy are there in 

12 pounds? (202) 

19. How much is 14 divided by 13? (211) 

20. Divide 123 by 5; check by multiplication. (220) 


After your paper has been marked, correct your errors at 
once. If necessary, turn for help to the pages given at the 
right of the test. Do not go on to the next chapter until you 
can work every example in the test correctly. 
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ANNEXING ZEROS TO DECIMALS 


1. How do the three decimals, .4, .40, and .400 compare 
in value? 
THINK: .4 = 4 tenths 
AQ = 4 tenths, 0 hundredths 
.400 = 4 tenths, 0 hundredths, 0 thousandths 
You can see that these three decimals have the same 
value. 
2. Show that the fractions ;4 and 100 0 have the same 
value. Show that ;4; can be changed to 7¢y0- 
3. Write the Sects .38 on your paper. Write a 0 after 
the decimal. Does this change the value of the decimal? 
4. Show that .3, .30, and .300 have the same value. 
5. Show that .25 and .250 have the same value. 
This work shows that we may amnex a zero to a decimal 
without changing the value of the decimal. 
6. We may write five dollars in two ways, $5 or $5.00. 
Write four dollars in two ways. 
7. Show that 1.0 equals 10 tenths. 
8. Is 2.7 feet the same as 2.70 feet? 
THINK: 2.7 = 275 
2.70 = 27% = 275 
Therefore 2.7 ft. = 2.70 ft. 
9. Express these decimals as hundredths: .7, .6, 1.5, 1D, 
3.8, 5.0. 
10. Express these decimals as thousandths: .17, .2, 1.0, 3.2, 
5.49. 
11. Which is more, .6 or .575? 
TuInk: .6 = .600. So .6 is more than 575. 


12. Which is more, .5 or .85? .25 or .275? .825 or .9? 
13. Which is most, .3, .17, or .087? 
14. Which is most, .175, .040, or .3? 

236. 


LES 
éteisea pouiees Lem YIM “ShvM YIOq WET} 97e}0Ip 
TIM foyove}y OX “UolzeZoIp WoAT siaquIMU 9y} OPI °s 
T60°98 682°90S LET'9G L00°7 869 
:SA@M OM} UL STeuloap esey} pear ‘Z 
‘st JUIod [eutloep oy} ereyM SMOYS yUIOd p1OM OTT, 
"JY8Ie UeAes OM} yUIOd OU seITLT, 
*SMOT[OF SB SI Jequinu v YoNs pear 0} ABM 93eM9 
“08 e10Ul pUe Jelsve Ue Jey} PUNO} aAvYy uUOUI ssouIsNng 
“BLO'TE -[PUDep SIq} peoy ‘T 


STVIAIDGG GVaa OL AVM ATHLONV 


étoquinu ey} Jo OG grequmu 9y} 
JO LG’ SI toquinu ev fo sfoyM oY} UeY} SseT YONUI MOF{ ‘sx 

Z9JNUIUL Q9° SI o]NUTUL v ULY} Sse, YONUI MOF] *y 

Z2[f G/8" SI a[Iur e UeYy Sse, YoNU MOF] ‘9 
£4]}9e.1100 [Teds eys pip spr1oM oy} jo yred yeuUM, 

“SPIOM OY} JO GZ" pessiut sdUeIO],q 3807 Surjeds e uC ‘g 
é}0U seop j1ed Jey ‘seTiqouroyne Jesuessed oATOA 

“Ul S}UEptooe e[iqouloyne [Te Jo g ey peer AYJOING ‘PF 
¢te}em JOU st Sse ue Jo yred 

yeEUM ‘“Joyem st da ue Jo ggr yey} pear osTe sopIeyD ‘sg 
‘T WOT GO’ SUTJOeIZQnS UsYM Jemsue 

7091109 OY} ST 16° Fey ft — T Suoenqns Aq moyg °z 
“resns 4OU SI esueIO Ue Jo [¢" 
(G@ 9°S) “00'T Woz GO" JoeRZqng 
‘syyperpuny OOT 10 0O'T = T 724} Mouy nox 
(VY 9e9) ‘syypearpuny se pessordxe 
St [ [i}UNn [T WO. GO" JoeIWQns youueD nox 
4 = o8uei0 60" — esueio0 [ :MNIHT, 


giesns you st y1ed yey, ‘re8ns 
ST esuvI0 Ue JO GO" Fey} Avy pooj ve uO pear septey ‘T 


WIOHM AHL NVHL SSAT SLYVd TVINIOGG 


DECIMAL FRACTIONS AND OUR 
NUMBER SYSTEM 


People in Europe knew how to write whole numbers like 
496 and common fractions like ;4 long before decimal 
fractions were invented. 

1. In writing whole numbers such as 111 each 1 has ten 
times the value of the 1 to its right. What is the value of 
the 1 at the right? the middle 1? and third 1? 

2. In the mixed number 11,4 is the 74 written in a place 
that has any value? What is the place value of the 1 in 24.1? 

We can see that common fractions do not have any place 
value. We can think of them as an addition to the number 
system used in writing whole numbers. 

3. In the number 11.1 each 1 has =, the value of the 1 to 
its left. Show that this is true. 

About 300 years ago a great thinker said, “If we can 
give value to the places to the left of one’s place, why should 
we not also give values to the places to the right of one’s 
place?’ Then he showed that we could write 11; as 111 
(11.1). He placed the dot (decimal point) above the 1 in 
one’s place to show the one’s place. The value of the 1 to 
the left of one’s place is ten; the value of the 1 to the right 
of one’s place is tenth. 

4. What is the place value of the 2 in 21.48? the 1? the.4? 
the 3? 

5. What is the denominator of the mixed number, 217435? 
Read this mixed decimal, 21.48. What is the denominator 
of the .43? Why is it not necessary to write the denomi- 
nators of decimal fractions? How do you tell what the 
denominator of a decimal fraction is? 

*6. Why can we say that the use of decimal fractions is an 
extension of our number system? 
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ass 1 ‘ | Courtesy of the American Association of School Administrators 


WHERE ACCIDENTS HAPPEN 


The picture graph above shows where accidents to school 
children take place. The drawing of each child in the chart 
stands for 2 accidents out of a hundred. 

1. How many drawings should there be to picture 100 
accidents if each drawing stands for 2 accidents? 

2. Name the places shown in the picture graph where 
accidents happen. 

3. Where do most accidents take place? How does the 
chart help you to tell? 

4, About how many accidents out of a hundred occur on 
the way ‘‘to or from school’’? on school playgrounds? in 
school buildings? at home? elsewhere? What kinds of ac- 
cidents can happen in each of these places? 

*5, Some of the drawings of boys and girls in the graph 
are not complete. What does this mean? See if there are 
enough pictures to show in all a hundred accidents. 

240 


lve 
é81Uspldde IOF SUOSVeL 1840 BAIS NOAULD ‘sue[qoid aAoqeey}y 
Ul UAATS S}DRJ oY} UO pase ‘safn4 AyoeTes Jo JSI[ BV OYCYT “Ly 
gSUOSvaL 1aY}O OJ ade[d Yoo} OOT JO yno Aueut MoFy ‘9 
: “SUOSBOI UdAES 
8sey} OF patmMo0 QOT JO Jno syueplooe AueuT Moy pug 
usYL, “‘S}Ueplooe Jo Jequinu 4sesrIe] ey} Jo esnvo oy} YM 
SUIUUISeq ‘IepIO UI suOsvad S04} 4STT ‘sjUeplooe pesneo 
yey} SSUIY} UsAeSs pojsl] ore % pue T suorjsenb uy ‘¢ 
{Shem dary} asey} ut eovyd yoo, sjueptlooe Aueur 
MOF{ “SUOT}OaSIO}UL UdEMJoq 4oeI1}s 94} pesso1o afdoad ueym 
poueddey 9°gz pue ‘sreo peyzed puryeq wo ures ajdoad 
uoym peueddey g°Z] ‘yoor3s oy} ur SuIAed orem uerpryo 
ueym poueddey Fg] s}yuepiooe parpuny AreAe Jo 4NO ‘F 
ES[PUSIS OY} YIM pessoro Ady} USM UeY} sTeUsIs ayy 
ysulese pessoio e[doed uaym peimooo0 arow Aueur MOF 'S 
éseoeld Jeyj0 42 permooo0 AueU MOFT {SUOT}eSIEzUT 4907}8 
ye pesmMos0 QOT yove jo yno sjuepiooe AueuL MOTT 'Z 
ZSUOTJOESIE}UT Jae148 72 sould oye} S}USpPIONw JSOUL PIp Usy A 
OOT JO 4NO O’T AyTeuoseiq Suissorig usey 
OOT JO INO SFT [eusig ON YIM Surssorg us 
OOT JO HOF TT speusig ysurese Suissoig usy 
OOT JO no Eg S[eUSIC YIM Sulssorg ust 
‘poueddey sjuepiooe ey} ueyM pue ‘suOTjoes 
~foyUL Je petmMooo0 sjusepiooe QOT AtoAe Jo yno Aueut Moy 
MOYS MOTO SieqUINU OTL, *“(SSUISSOIN) SUOT}DESIOJUT JO01]S 18 
peueddey 4003 uo surjeaesy efdood 03 syueprooe Aueyy ‘T 
‘reek quaoar & IOJ OV SJOVJ oy], ‘suoTsenb esey} Toms | 
“ue 0} NO djay [IM Mojeq sutefqoad oy, Zeoe[d oye, Aor} 


: Q. op AyM {AT}Uenber ysou ueddey S}USpIIIe Op s10y MM 


OINIVTVM ATdOdd XOd LSU ALBAVS 


, WHEN DO ACCIDENTS OCCUR? ,, 12, Nieht 


at different hours of the day 9 7 
in a recent year in one of 

our large eastern states. In 
198 other accidents the hour 
Start 6 A. M. was not known. 

Study the clocks to answer these questions: 

1. How many people were killed in the daytime from 6 
to 7? from 7 to 8? How many in all were killed in the day- 
time from 6 A. M. to 6 P. M.? 

2. How many more were killed at night than in the day- 
time? 

3. On this day how many in all were killed in the state? 

4, What was the most dangerous hour in the day? Was 
from 7 to 8 at night a more dangerous hour? 

*5, What is being done to reduce the number of accidents? 


START 6 P. M. 


LET’S PRACTICE 


MIN 
ane My 


4 
b c d 4 126) 
94 65 2=35 i Nua 
—6] &é 
+9.2 +72 
8.7 X8= 9X25= 8-25= Liho * 6428— 
4, 144 9.6 88 B44 - Tha 
-78 +8.3 +78 ee 2 


5. Find the sum of 7.6, 97.5, 8.4, and 125.2. 
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FINDING REASONABLE ANSWERS 


1. John lives 1.6 miles from school. How far does he 
walk each day to and from school? 
1.6 THINK: 2 X 1.6 mi. = ? ; ; 
9, You can see after multiplying 16 x 2, which gives 
x4 32, that he walks 32 miles, 3.2 miles, or .82 miles. You 
3.2 must decide where to place the decimal point in the 
answer. You can see that 1.6 miles is a little less than 
2 miles; so the answer must be a little less than 2 times 
2 miles, or 4 miles. So 3.2 miles must be the answer, 
since it is a little less than 4 miles. 


2. Prove by addition that 2 x 1.6 miles is 3.2 miles. 
1.6 +16 =? 


3. If an automobile goes a mile in 1.25 minutes, in how 
many minutes can it go 3 miles? 

3 Since the automobile can go a mile in a little more 
2 than a minute, it can go 3 miles in about 3 minutes. 
3.75 Therefore, a reasonable answer is 3.75 minutes. 

Prove by addition that this answer is correct. 

4. The product of 4 and 123 is 492. What is the only 
reasonable product of 4 X 12.3? Would it be 492, 49.2, 4.92, 
or .492? Check your estimate by addition. 

Tell which you think is the reasonable answer to each of 
these examples. Explain why. 

5. 4 X 2.85 = 114.0, 11.40, or 1.14. 

6. 5 X 18.6 = 930, 93.0, or 9.3. 

7.7 X 6.3 = 441, 44.1, or 4.41. 

8.9 X 1.76 = 1.584, 15.84, or 158.4. tf 

9. 6 X 29.4 = 1.764, 17.64, or 176.4. |, @, 


10. 8 X 15.39 = 12.312, 123.12, or 1231.2. ‘} 
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A HELP IN MULTIPLYING DECIMALS 


1. What is the product of 4 xX 3.26? 


3.26 Multiply 3.26 by 4. Point off hundredths in the 
X4 product. How many decimal places are there in 
13.04 3.26? How many decimal places are there in 13.04? 
2. You can see that there are as many decimal places in 
the product as there are in the number being multiplied. 

See if this statement. is also true for the examples under 
6 on page 245. 

In multiplying a decimal by a whole number, point off as 
many places in the product as there are decimal places in 
the number being multiplied. 

3. Apply this rule to the following examples: 

a. 3.68 b. 3.2 c. 2.478 d. 4 e. .02 
_ x4 _xX8 x2 x2 x3 
14.72 25.6 4.956 8 .06 


PRACTICE IN MULTIPLYING DECIMALS 


Find the products. Be sure to place the decimal points 
in the answers correctly. 


a b c d e f 
1, Bh 46.2 6.32 2.46 2.036 Lt 
x2 x9 x5 x6 x8 x7 
2. 9.416 .496 7.46 84.7 9.86 35.7 
x4 x80 x3 x60 x10 < 800 
3. 219 48.9 6.28 4.96 54.1 .802 
x10 x85 x70 x27 x90 x14 
4, 5.91 956 3.75 7.95 7.501 90.12. 
x69 600 x41 x 100 x85 x30 
5. 6.98 8.054 .247 85.3 7.95 -738 


x790 x72 x100 X 203 x 700 x96 
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MULTIPLYING DECIMALS BY 10, 100, AND 1000 


A short method of multiplying decimals by 10, 100, and 
1000 is explained below. 
1. Multiply 3.75 by 10, 100, and 1000. 


3.75 3.75 3.75 
x10 100 1000 
37.50 375.00 3750.00 


2. When 3.75 is multiplied by 10, is the decimal point 
moved to the right or to the left? How many places? Does 
the same thing happen to the decimal point in the example 
10 x 1.42? 

3. When 3.75 is multiplied by 100, how many places to 
the right is the decimal point moved? Does this also happen 
in the example 100 x 1.42? 

4, When 3.75 is multiplied by 1000, how many —. to 
the right is the decimal point moved? 1000 x 1. A2 = 

Show that these products are correct: 

a b c 

5. 10X1.84=18.4 100x.87=37 1000x.107=107 

6. 10 X27.6 =276 100 x1.7=170 10003.6= 3600 

7. 10 X1.976 =19.76 100 X.072=7.2 1000 x.67 =670 


To multiply a number by 10, move the decimal point in 
the number one place to the right; to multiply by 100, move 
the decimal point two places to the right; to multiply by 
1000, move the decimal point three places to the right. 
Annex zeros as needed to fill empty places. 

8. Multiply each of these numbers by 10: 

2.7 1.85 2.768 75 3.07 .976 .05 

9. Multiply each of these numbers by 100: 

45 4.5 45 .045 1.76 1.987 27.8 
10. Multiply each of these numbers by 1000: 
6.1 3.72 .875 4.96 6 87.4 .072 
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DIAGNOSTIC TEST IN MULTIPLICATION OF 
DECIMALS 


Work these examples carefully. If you make errors in 
multiplying, correct them at once. If you find difficulty in 
placing the decimal points correctly, turn for help to the 
pages indicated at the right of the row. 


a b c d e f 

1. 3.4 23 6.6 5.9 T.5 9.4 (244) 
x2 XB X4 XT XB XS 

2 A 3 i 29 m5 6 (245) 
x4 X20 XB XT XL XB 

5. 22 24 AT 3.18 5.16 7.15 (245) 
x8 x2 x2 x4 XK 

4. .656 .944 .787 2.956 8.799 58.678 (246) 
x7 x9 _X5 x6 X7 x9 

5. .06 .02 = .004 .012 .006 .072 (246) 
x4 x3 x2 x8 x6 x9. 

6. Multiply by 10: .6, 7.6, 8.54, 9.768. (248) 

7. Multiply by 100: 2.7, 6.85, 9.874, .04. (248) 

8. Multiply by 1000: 3.86, .7, .974, 3.625. (248) 


*INTERESTING FACTS TO FIND OUT 


If you do not need to practice multiplication of decimals, 
you may prepare a report on one of these topics. 

1. The money used in foreign countries. 

2. The history of money. 
. The value of stamp collections. 
. The size of Niagara Falls. ct 
. What our coins are made of. kage ee 
. Where our gold is kept. WA “a 
. The growth of aviation in our country. § 
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A MAP DRAWN TO SCALE 


— . In geography books 

a ry | a] | Siig the scale to which a 
orn" \ [eal | a a 

hen wus Nokes Li \aramgo | 7 || map is drawn is usu- 


Lake 
< | Great 


gOgddn 


ally shown at the foot 
of the map. Let us look 
at the map given here 
to learn how to use 
2 the scale to find the 
ais _' ‘1 approximate area of 
Sih the state of Colorado. 
We say approximate 
because it is very diffi- 

cult to find the exact dimensions, using the scale. 

1. Can we say that Colorado is shaped like a rectangle? 
Where is the scale given? 

2. Take a stiff card about 4 inches long. Place a small dot 
on the edge 3} inch from the lower left-hand corner. Mark it 
0. Then place the lower edge of the card directly above the 
scale, so that the two 0 marks fall together. Now place 
marks on the edge of the card for each of the marks on the 
scale. Label each mark. Then move the card to the left so 
that the 0 mark on the scale falls in the 250-mile mark on 
the card. Now mark distances on the card showing 300, 
350, 400, 450, and 500 miles. Label each mark neatly. 

3. To find the length of Colorado, place the edge of your 
card on the lower border of the state so that the 0 mark 
falls on the west border of the state. Then read the scale to 
find the length of the state. Estimate the distance as ac- 
curately as you can. 

4, In the same way find the width of Colorado. 

5. Using your measurements, find the area of Colorado. 
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MULTIPLYING DECIMALS BY DECIMALS 


1. Jack has learned a method of finding the position of a 
decimal point in a product without estimating the answer. 
Study the method he uses that is described below. 


2.6 First he multiplies. Then he says, ‘“‘There is 1 
3.4 decimal place in 2.6 and 1 decimal place in 3.4. 
“joa This makes 2 decimal places in 2.6 and 3.4 together. 

780 So I point off 2 decimal places in 884, beginning at 
——. the right. This gives 8.84 as the answer.”’ Check 
8.84 this answer by estimating as you did on page 253. 


After multiplying decimals, point off as many decimal 
places in the product, counting from the right, as there 
are decimal places in the two numbers together that you 
are multiplying. 

2. Apply this rule to the following examples: 

a. 5.7(1place) 0b. $4.86(2places) c. 2.75 (2 places) 
x.-5 (1 place) <4 (0 places) 1.7 (1 place) 
2.85 (2 places) $17.44 (2 places) 4.675 (8 places) 

d. 3.29 (2places) e. 83.7 (1place) ff. 372 (0 places) 

_X.6 (1 place) x.04 (2 places) X.26 (2 places) 

1.974 (3 places) 3.348 (3 places) 96.72 (2 places) 


3. Multiply 3.75 by 2.7 using this rule. Check your 
product by estimating as on page 253. Which method do 
you prefer? 


4. Show by using the rule that the products below are 
correct: 


a, 3.7 b. 7.86 c. 97.8 d. 1.25 
_x6 x.9 x6 _X5 
22.2 7.074 583.8 6.25 

e. 84 f. 7.5 g. 9.06 h. 9.4 
x2.5 x.08 x4.3 x7.9 
210.0 600 38.958 74.26 
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SOME OTHER DECIMALS 


1. Find the area of a farm .75 mile long and .25 mile wide. 
75. THINK: Area = .75 mi. X .25 mi. =? 
%.25 How many decimal places must be pointed off in 
375 thé product? 
The decimal .1875 has four places. 
1500 The area is .1875 square mile. 
1875 Can you read this four-place decimal? 

In the decimal system each place has 75 of the value of 
thé place to the left of it. 

2. See decimal .1 is 4 of 1. The decimal .01 is 5 of 75 vo 
or roo which is written .01. The decimal .001 is 7 aie roo 
or ¢dyo. Which is written .001. How much is 7 de Of edee 00? 

THINE: 75 Of roo = Do X i series or 1 ten 
- thousandth. 

<oies is written .0001, using the next place to the right 
of thousandths. 

Since the decimal is given the name of the place of the 
last figure in 1t, we can say that .1875 is equal to 1 thousand 
875 ten thousandths, because the 5 is in the ten thousandths’ 
place. 

3. Read these decimals: -9602; 5.0794; 8.0091. 

4, Show that 75 of xb00 $50 is ron505- Read these fractions. 
To express this number in decimal form, we use the place 
next to ten thousandths’ place and write this number as 
.00001. It is read one hundred thousandth. 

5. Show by multiplying the numbers as fractions that 1 
tenth of 1 hundred thousandth is one millionth. We can 
write one millionth in decimal form as follows: .000001. 

6. Read these decimals: .000006; .00025; .018794; 
1.2568; 97.654821. 

7. Write as decimals: 3 millionths; 35 ten thousandths. 

8. Tell the value of each figure in this number: 79.4361. 
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A STEP TO WATCH IN MULTIPLYING DECIMALS 


1. What is the product of .3 and .3? 


Since there is one decimal place 

in each number being multiplied, 

3 (1 decimal place) there must be two decimal places 

.3 (1 decimal place) in the product. fk get A pe 

79° : write a 0 as a place holder before 

08 (edceinial places) the 9, and place the decimal point 
before the 0. 


You can prove that .09 is correct by multiplying the frac- 
tions ;3, and 4. .38 X .8 = 7% X # = roo = -09. 
2. Find the product of .4 x .02. 
-02 (2 places) To get 3 decimal places in the answer, 
_-A(1 place) write 2 zeros before the 8. 
.008 (3 places) 02 X 4 = 735 XH = roo = .008 
To get the correct number of decimal places write zeros 
as place holders before the product. 


3. Show that decimal points in the products below are 
correctly placed. Show by multiplying with fractions that 
the products are correct. 


a 2 0b. 18 c O07 d. 25 e 16 fF. .008 


3 A 5 4 08 _8 
09 ~©~—-.052 035 "100 0128 006 
Multiply: 
a b Cc d e i 
4, 2 A 03 005 12 002 
2 2 4 3 4 _ 3 
5, 3.7 39 12 4.65 65.8 .008 
2 _9 _8 A .79 _i4 
6. 1.87 O11 427 95 18 9.74 
6 4 09 08 05 57 
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= G9°CL X OOOT = 798 X O0T = Ge X OL Ls 
= G90°8 X OOOT = ¥o'S X OOT = TX OL ‘9 
= 698 X LE = 8b X 79 = PIX L's 
= C6'P X 8'T = 90°T X 76 = 1°89 X I6° ‘% 
= SPX GL =ZIXxXs = 8p X LOS 
= 91 X F0° = §X ZT = GFX OL 2 
= 820° X L = T00° X 9° = 70 X eT 

III 39S 
= §F0° X 8 = 710 X 9 = 280° X ¢° 8 
= 61 X &@ = 8 X SL" = 6 II X 9c ‘Lh 
= 876 X ZE = 99% X LT = 99 X LS ‘9 
= ¢9X 79 =ZLX ¢8 =P7CXZL'S 
= IL X 9 = 8I6X ¢ =p9SX PF 
= 79 X GL = GZ X SP = oF XX O69 
= 80 X L = G0 X &° = 10 X FS 
= 6 x > = OX 2 =f x RG 

Il 2S 
= G8Z X L = GOS X 9 = GLE’ X 8 '8 
= GPL X = 09 X L = FOX 9 'L 
= 18% X 9 = P81 X 6 = GLX ¢°9 
=G9X PF = 3X9 = 97 X3°g 
= G00’ X F = 70° X ¢ =GX9'% 
= 900° X 9 = 100° X F = 100° X 9 ‘8 
= sg0 XL = 10° X ¢ = 60 X P'S 
=ZXé& = TX 2 SS ec ae 
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USE OF DECIMALS IN EVERYDAY LIFE 


1. Rhubarb is .95 water. Bananas are .75 water. How 
much more water is there in rhubarb than in bananas? 


2. Strawberries are .90 water.. Oranges are .87 water. 
Gy How much less water is there in oranges than in straw- 


berries? 

@— 3. Which of these four fruits is over .9 water? 
4. Figs contain .16 sugar. Lemons contain .02 sugar. 
How much more sugar do figs contain than lemons contain? 
5. According to a government report, the hottest place 

in the world is in Tripoli, where the temperature has 
reached 136.4° above zero. In Siberia we find the coldest 
place in the world, where the temperature has reached 
90.4° below zero. Find the difference in the temperature 

. in these two places. 

2 6. To hatch turkey eggs they are put into incubators 
with a temperature of 99.5°. In one hatchery the tem- 
perature dropped 11 degrees and only 2 out of 100 of the 
eggs hatched. How low did the temperature fall? How 

35 many hundredths of the eggs hatched? How many hun- 

(en dredths did not hatch? 

hes 7. In 1923 there were born 22.2 babies for each 1000 
xe Y people in this country. In a later year only 16.7 babies 
fe) were born for each 1000 people. How many fewer babies 

*~ _ were born that year for each 1000 people than in 1923? 

8. In 1900 the world produced only 149.1 million barrels 
of petroleum. In a recent year the world produced 2,036.0 
million barrels). How many more barrels were produced 
that year than in 1900? 

9. Several years ago the cost of riding a mile by rail was 
3.6 cents. In a recent year the cost averaged 1.9 cents a 
mile. Find the difference in the costs for these two years. 
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1. The average weight of the fleece of « 
a sheep is 7.9 pounds. Find the weight of 
the fleeces of a flock of 3800 sheep. 

2. Fleeces of sheep are usually cut by clipping machines. 
A man can clip the wool of about 100 sheep a day. Find 
the weight of the wool he can clip a day. 

3. The weight of the fleece of a sheep.is not the same in 
all parts of the country. For example, in Georgia the 
average weight of a fleece is 3.5 pounds. In Montana the 
average weight is 9.4 pounds. How much less than the 
average weight for Montana is the average weight of a 
fleece in Georgia? How can you account for the difference 
in the weight of fleeces in Montana and Georgia? 

4. How much more than two times as much as a Georgia 
fleece does the average Montana fleece weigh? 

5. About .6 of the weight of a Montana fleece is grease 
and dirt. This must be scoured (cleaned) before the wool 
can be made into thread. What part of the weight of the 
fleece is the scoured wool? How much scoured wool is there 
in a Montana fleece weighing 9.40 pounds? 

6. In Georgia about .4 of the weight of a fleece is grease 
and dirt. How much scoured wool is there in a Georgia 
fleece weighing 8.5 pounds? 

7. Some kinds of sheep have much heavier fleeces than 
others. Merino rams sometimes have fleeces weighing 35 
pounds. Cheviot sheep have fleeces weighing about 6 
pounds. How many times as much as this is the weight of 
the fleece of a Merino ram? 
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‘MAKING SCHOOL PENNANTS 


1. The fifth grade is making school pennants for the 
field day. Each pennant is to be 2 feet 4 inches long. How 
much cloth do they need for 10 pennants? 

This problem can be worked in two ways. 


\ 2 Multiply 4 in. by 10. 
This gives 40 in. 

ae “itl a Multiply 2 ft. by 10. 
This gives 20 ft. 


20 ft. Af in. = 23 ft. 4 in. 40 in. = 3 ft. 4 in. So 20 ft. 
40 in. = 28 ft. 4 in. 
Il. 2 ft. 4in. = 24, or 24 ft. | Change 2 ft. 4 in. to feet. 
10 X 24 = 23! ft. Then multiply 23 by 10. 
. * Do the two answers have 
the same value? 


2. Use both methods to find the answers to these ex- 
amples: 
a. 8 ft. 6 in. b. 4 hr. 20 min. c. 7 Ib. 14 oz. 
x ___ mB __ x9 
Which method do you prefer? 
3. If 3 feet 8 inches of cloth are needed for a pennant 
how much cloth is needed for 45 pennants? 
4, Use either method to find the total weight of 24 cans 
--| of corn if each can weighs 1 pound 4 ounces. 
we Find the products, using the more convenient method: 
5. 2 min. 10 sec. 7. 5 hr. 30 min. 9. 2 lb. 34 oz. 


> 


4 


y x6 x4 7 
6. 3qt.1 pt. 8. 8 ft. 44 in. 10. 6 yd. 23 ft. 
x7 x2 x8 


11. Find the distance around a square flower bed that is 
8 feet 6 inches on each side. 
) 12. Find the distance around a flower bed shaped like 
(a a triangle if each side is 9 feet 8 inches long. 
264 


Jade 
2 : LL 


- LO af 


992 


Teqomloleqd JeJeWOTIy esnes pio xeuue eur orenbs 
adioe1 ydeis yunoostp elqeuosver Te302 

Your jsereeu = [BART] vas yoexo = }BMOTTY orey 
[euoseip deur yop qyOAUL sutonpoid snsueo 


"SSB[D BY} 0} UI9Y} peer 01 Apear og ‘orjour 
“Ye Ul SpIOM asoy} Asn 9M MOY SUTMOYS SedUIA}UES OITA 


JILAINALTAY JO AYVINAVOOA DHL DNISN 


=< 
9GIACFT “OT 3d T34b9 6 =OLT+ 89's 
: 9°8PE 
: s6- 6°6E 
LOGt(G9 ‘*L = fexe ‘9 FeqT ‘g g°Ggg 
Ln By 9°E8Z6 
OTe 6°SPX L80°LE— v'8S 
OG 5 oe '€ G90'I6 'S 9LG6 'T 
II 39S 
“UL 8 ‘UE 6+ 
SELLG(9F ‘OT ‘UWL 9 6 =F+6 '8 
L6°9T 
gx 25— 99°L 
ezse(rs ‘LF 9°¢ G ZP'PESs 
i GL’ 
$9++ 9LX Ch'66S— C6°ZI 
=L y, S166 '€ Z8'009 SESE S Nt 
I 2S 
*soAoIduit 


yIoM Mok MOY 9e8 0} SeoDsS MOK Jo pilose Be dooy ‘sAep 
[eteaes UO se[durexe jo Jes ures ey} YIOM ‘sotjoeId er0Ur 


WOLLOVad S.LaT 


HOW WELL DO YOU REMEMBER? . ING 


\ =) 1. What is the difference between common fractions and A 
Po decimal fractions? a 4 
2. How can you use multiplication of common fractions “= 
to check multiplication of decimal fractions? 
3. How can you tell the number of decimal places to . 
point off in the product of two decimals? 
4, Which is most, .8, .27, or .275? How can you tell? 
5. How do you add 3.7 and 5.96? 
6. What is wrong with the examples below? 


a. 84 +14 = b. 2.76 c X25 
$4G =H = 48 x.5 exa= i |) 
13.80 


7. How do you add the fractions 4, $, 4? 


8. How do you find the whole of a number if you know 
that half of it equals 3.7? 


9. Express to the nearest cent: 6.25¢; 7.75¢; 33¢. 


INFORMATION PLEASE! 


1. How are people paid for the work they do? 

2. Why are all workers not paid the same wages? ‘ 

3. Why do prices of food and farm products vary from 
year to year? 

4, In what parts of our country is the density of popu- 
lation greatest? 

5. Why do many people prefer the use of decimals to the 
use of common fractions? 

6. Make a list of at least ten uses of decimals that you 
have studied in this book. 

7. Show that our system of measuring weight is not a 
decimal system. 
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UP THE STEPS TO A NEW CHAPTER 


This test will help you to find out how well you know the 
arithmetic you have studied. When you copy the numbers 
be sure to leave enough space for your work. 


1. Add: 44+ 62 + 83 +345 =? (124) 
2. Subtract 52 from 93. (147) 
3. Multiply $12.50 by 470. (59) 
4. Divide 4086 by 48. Check your answer. (77) 
5. Add: 3 lb. 8 oz., 5 Ib. 4 oz., and 6 lb. 3 oz. (158) 
6. Subtract 3 ft. 6 in. from 10 ft. 4 in. (156) 
7. How much do 8 cans of peas weigh if 1 can 

weighs 1 lb. 3 oz.? (264) 
8. What part of a pound is 14 ounces? (264) 
9. If 2 pound of tea costs 60 cents, how much does 

1 pound cost? (229) 


10. Add: 28.567 + 1.783 + .005 + 376.043 = ? (42) 
11. Subtract 6.75 from 13.25. Check by addition. (49) 


12. How much is 3 of 2? (177) 
13. Multiply 42 by 32. (185) 
14. How much is 62 X 80? (170) 
15. How many half inches are there in 94 inches? (211) 
16. How much is 22 divided by 1%? (211) 
17. Divide 62 by 5. Check by multiplication. (220) 
18. How much is 8 X .375? (245) 
19. Multiply 3.6 by 8.4. (253) 
20. How much is 10 X 1.72 100 X 23.5? (248) 


After your paper has been marked, correct your answers 
at once. If necessary, turn for help to the pages given at 
the right of the test. Be sure that you know how to work 
every example in the test before you go on to the next 
chapter. 
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READINESS TEST FOR DIVISION OF DECIMALS 


You are about to begin the study of division of decimals. 
This test will help you to find out if you are ready for this 
new work. 

I. Find the quotients. Express remainders with fractions 
in the quotients. 


1. 59)2690 2. 84)80472 3. 25)6890 4, 42)3381 


II. Divide. Be sure to place the decimal points in the 
quotients. 


1 8)$9.60 2. 5)$1.25 3. 6)$.36 4. 5)$3 5. 4)$9 
III. Dividing by cents. 
1 Express as cents: $1.28: $2.56; $.70; $.05. 
2. How many times is $.04 contained in the following 
amounts of money? 
$.64; $2.40; $8.16; $4; $5.40 
3. How many notebooks at $.25 each can you buy for 
$2.25? 
IV. Multiplying by 10 and 100. 
1. How much is 10 x 1.12 10 x 2.46? 10 X 38.984? 
2. How much is 100 x 2.4? 10 x 3.47? 100 X 389.658? 
3. How can you change 53, to too? w% to 3099 
4. Does 47% equal 454%? Why? 
5. Change to hundredths: 75; 34; 3. 
V. Dividing tenths and hundredths. 
1. Divide 3,3; by 3. 
2. Divide 54; by 14%. 
3. Divide 62; by 2. Express the answer as a decimal. 
4, Divide 5 by 1,35;. 
5. Express the decimals as fractions and thén divide: 
a. 2.7 +3 = b.8 +24 = c 6 + .2 = 
d.54+.4= e 7.5 +5 f. 18 + 3.6 = 
270 
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1. Mr. Jones is paid $.673 cents an hour at the shoe fac- 
tory. He works 53 days a week, 8 hours each day. How 
much does he earn a week? 

2. Mr. Jackson is a clerk in a grocery store. He is paid 
$29.70 a week. On the average he works 9 hours a day and 
6 days a week. How much does he earn an hour? 

3. Tom, the owner of the newsstand at the corner, sells 
newspapers. He pays 33 cents for each paper and sells it 
for 5 cents. How many papers must he sell before he earns 
$4.50? 

4. Miss Shay, a clerk in a women’s clothing store, is 
paid $10 a week and +; of all of the money received for the 
goods she sells. If she sells clothing valued at $250 in one 
week, how much does she earn in all that week? 

5. Workers in garment factories are often paid by the 
piece. Makers of one part of a dress are paid 90 cents a 
dozen for making that part. A fast worker makes 45 dozen 
a week. A slow worker makes only 30 dozen a week. How 
much more does the fast worker earn a week than the slow 
worker? 

*6. Can you tell other ways in which workers are paid 
for the work they do? Discuss the good points and bad 
points of the different ways. 
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DIVIDING DECIMALS BY WHOLE NUMBERS 


1. A mail train traveled 7.2 miles in 6 minutes. How 
many miles did it average a minute? 
12 THINK: 7.2 + 6 =? 
6y73 Divide as in dividing by whole numbers. Since 
6 6)7 is a little more than 1, you can see that 1.2 
Tr miles is a reasonable answer. ; : 
Place the decimal point in the quotient directly 
12 ape the decimal point in the number being di- 
vided. 
The train averaged 1.2 mi. a minute. 
To check the answer, multiply 1.2 mi. by 6. 


2. If you divide a line .6 in: long into 2 equal parts, how 
long will each part be? 


THE FRACTION WAY Tur DECIMAL Way 
i +2=5 X3 = 4% in. 


3 
2).6 
6 


3. Study the work below and use the methods explained 
in 1 and 2 above to show that the decimal points in the 
quotients are placed correctly. 


6.9 _ 3 6.5 _ 5 5.4 
a. 7)48.3 0b. 4)1.2 c. 5)82.5 d.6)3.0 e. 8)43.2 
42" 12 7 "30 30 40" 
63 25 32 
68 25 32 
Divide and check: 
a b c d e 


4. 5985 5)10 73448 8)6424 9/747 
5. 25)87.5 5)2.5 15/225  32)2208  64)3072 
6. 4)75.2 3).9 5494374 65)3315 12)756 
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CHANGING FRACTIONS TO DECIMALS 


1. If 4 books weigh 1 pound, how much does 1 book 
weigh? 


THINK: 1 +4 =? 

Tn Box A the quotient is 4. 

1 + 4 is the same as j. 

In Box B we change 1 to 
1.00 and divide. 

One book weighs .25 lb. 


You know that 4 means 1 + 4. To change j to a decimal, 
25 
write 1 as 1.00 and divide by 4. 4)1.00 

The quotient is’.25. Therefore g = .25 

2. To change. $ to a decimal, remember that ? means 4)3. 
Write 3 as 3:00 and divide by 4. What is the result? 

To change a common fraction to a decimal, put a decimal 
point after the numerator, annex zeros, and then divide by 
the denominator. 

Change the following fractions to decimals. Annex zeros 
until the division comes out even. You will not need to 
annex more than three zeros: 


a b c d e j 
3 1 a ee 5 he 7 
. 2 20 5 8 16 8 
a 2 aie at, =o 4 
4. 8 5 16 25 10 5 
5 oS 3 ay 3 Ai. a 
10 8 20 5 20 10 


6. Do the two numbers 2 and .6 have the same value? 
To find out, either change 2 to a decimal or .6 to a fraction. 
Which of these pairs of numbers have the same value? 


a. ae 11. .4, 2 13. 2, 375 
8. 4,.25 10. 2, .2 12. fc, .16 14. 3, .5 
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PRACTICE IN EXPRESSING REMAINDERS AS 
DECIMALS 


In these examples you are to express the remainders as 
decimals. Put a decimal point and two 0’s after the number 
you are dividing, then continue dividing. Check each an- 
swer. 

b d e 


a c 
1. 4)19 45 8)i0 4)13 4yIT 
2. 818  12)15 4)15 8)i4 g)22 
3. 16)84 4yll =s«12)87~Ss«ide)aaSCtiéidQYSST. 
4. 80)580 40)170 72)270  64)272  60)465 


In these examples the work will come out even if you 
put only one 0 after the number you are dividing. Check 
each answer. 


5. 5)8 211 20128 8)12  40)180 
6. 15)48 8)44 56 6)9 16)88 
7. 6)15 5) 2)35 12)30 5)7 


In these examples you are to write in as many zeros as 
are needed to make the division come out even. Check 
each answer. If you annex more than three zeros, something 
is wrong with your work. 


8. 5)26 8)i1 75/390 10)97 4Y97 
9. 20)81 8)62 2)81 8)27 6)75 
10. 40)65 16)68 8)5 30)183 32)1386 
11. 8)13 16)124  50)75 40)330 20)41 
12. 30)168 60)264 50)306 80)270 40)82 
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ROUNDING OFF DECIMALS 


1. In a race an automobile went 6 miles in 8.6 minutes. 

How many minutes was this a mile? 
1.43 THINK: 8.6 min. + 6 = ? ; 

In this example there is a remainder after the 
6)8.60 work has been carried to two decimal places. The 

6 answer may be rounded off by dropping the last 

26 figure of the quotient. Thus, the answer is 1.4 

24 minutes, making it correct to the nearest tenth. 

30 ‘The answer is 1.4 minutes instead of 1.5 minutes 

18 because 1.43 is closer to 1.4 than to 1.5. If the 

7 quotient had been 1.46, it would have become 1.5 
when rounded off because 1.46 is closer to 1.5 than 
to 1.4. 

2. In the example at the right the quotient is carried to 
three decimal places. The quotient becomes 1.29 1.287 
when rounded off to the nearest hundredth, be- 799.010 
cause 1.287 is closer to 1.29 than to 1.28. ° 

To round off (1) carry the quotient to one more place 
than will be kept in the result; (2) if the last figure is 5 or 
more, increase by one the next figure to the left; thus .46 
to the nearest tenth is .5; (3) if the last figure is less than 5, 
drop it; thus .542 to the nearest hundredth is .54. 


3. Round off each number correct to the nearest tenth: 
7.46; 9.23; 7.45; 67.28; 95.04; 87.58 
4, Round off the numbers in 3 to the nearest one. 


mt 5. Round off each number correct to the nearest hun- 
id dredth: 3.729; 8.265; 9.2138; 8.746; 25.675; 41.024 © 


- 6. If a train traveled at the speed 
en: of 47.374 miles an hour, what would be 

Bs its speed to the nearest hundredth of a 
mile? to the nearest tenth of a mile? 
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FINDING BATTING AVERAGES 


Tom is scorekeeper for the school baseball 
team. He is. finding the batting averages for 
the players. To find the batting average, he 
divides the number of hits made by each 
player by the number of times that player was 
at bat. He carries the work to four decimal 
places and rounds off to three decimal places. 

i. oe knows that Fred, who is a very good batter, made 
18 hits in 54 times at bat. What was his batting average? 
THINK: 18 + 54 = 

2. Tom read in a record book that one year Boston had 
a batting average for the year of .299. This means that the 
team made hits at the rate of 299 for each 1000 times at 
bat. What does a batting average of .833 mean? 

3. Ben made 15 hits in 40 times at bat. What was his 
batting average? Was he as good a hitter as Fred? 

4, Arthur made only 12 hits in 45 times at bat. What was 
his average? 

5. Bob made 10 hits in 50 times at bat. What was his 
average? 

6. Which of these boys had the highest batting average? 
Which had the lowest batting average? 

*7. Look up the batting averages of some of your favorite 
baseball players in the big leagues. Check some of the 
averages. 

*8, What is meant by ‘“‘fielding average’’? 

*9, In a recent year the New York Yankees won .667 of 
the 154 games played. How many games did they win? 
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THE CHANGING COST OF OUR FOOD 

In other years, prices of food have been less than’ they 
are today. The table shows the amounts of some of. the 
important kinds of food each person in this country eats 
in a year and the prices of the foods in 1900, 1920, and a 
recent year. 


PRICES A UNIT IN CENTS 
KIND OF AMOUNT 


A RECENT 
Foop A PERSON 1900 1920 yaa 
Flour 53 Tb, 2.5 8.1 4.8 
Potatoes 141 lb. 1.4 6.3 2.8 
Sugar 29 Ib. 6.1 19.4 5.6 
Eggs 12 doz. 20.7 68.1 36.9 
Butter 35 Ib. 26.1 70.1 40.8 


Use the table to answer these questions: 

1. About what foods does the table give information? 

2. How many pounds of flour does each person eat in a 
year? 

3. What was the price of flour a pound in 1900? We can 
write 2.5 cents as $.025. What was the price to the nearest 
cent in 1900? in 1920? in the recent year? In what year was 
the price the highest? 

4, In what year was the price of potatoes highest? of 
sugar? of eggs? of butter? Try to find out why the prices 
of these foods were highest that year. 

5. How much was the cost of the flour used by one per- 
son:in. 1900? in 1920? in the recent year? Give the answers 
correct to the nearest cent. 
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DIVIDING WITH MEASURES 


1. A bottle containing 2 pounds 8 ounces of honey costs 
25 cents. How much is the cost of the honey a pound? 


2 Ib. 8 oz. = 2 THINK: 25¢ + 2 1b. 80z. =? 
or 24 is oy To divide, first change 2 lb. 8 oz. to 


3 pounds. 
25 > 23 = Then divide 25 by 23. 
25X$=42=10 The cost a pound is 10 cents. 

2. A bottle containing 3 pounds 4 ounces of honey costs 
26 cents. How much does the honey cost a pound? 

3. A roast that weighed 4 pounds 10 ounces cost $1.48. 
How much was the cost a pound? 

_ 4, Use this method to find the cost of one yard of cloth 
if a piece 4 yards 2 feet long cost $1.40. 

5. Find the number of minutes it took a car to go a mile 
if it made 10 miles in 24 minutes 30 seconds. 

THINK: 24 min. 30 sec. + 10 = ? 
Change the time to minutes. Then divide. 

6. Six large cans of fruit weighed in all 20 pounds 10 
ounces. Find the weight of one can. 

7. Three hens weighed in all 12 pounds 6 ounces. Find 
their average weight. Do you need to reduce their total 
weight to pounds in this problem? Explain. 

8. Joe wishes to cut a board 9 feet 6 inches long into 
four equal pieces. How long should each piece be? 

Divide: 


9. 10 lb. 5 oz. by 5. 15. 10 ft. + 2 ft. Gin. = (?) 
10. 7 qt. 1 pt. by 4. 16. 12 gal. + 1 gal. 2 qt. = (?) 
11. 9hr.8 min. by 6. 17. 15 br. + 2 br.15 min. = (2) 
12. 5 yd. 2 £&. by 3. 18. 25 yd. + 3 yd.1 ft. = (?) 
18. 8 ft. 4 in. by 2. *19. 71b.80z. + 1lb.40z. = (?) 


14. 15 min. 25sec. by 5. *20. 4ft.6in. + 2ft.3in. = (?) 
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DIVIDING BY LARGER DECIMALS 


1. An airplane flew 3.75 miles in .75 minute. How many 
miles was that a minute? 3.75 mi. + .75 = ? 

To divide by .75 you must first change .75 to 75 by 
multiplying .75 by 100. Explain the work below: 


5 
3.75 _ 100 X 3.75 375 
18)8-16 = “TE = T0075 = We = 737 


The airplane goes 5 miles a minute. 
Check: .75 x 5 = 3.75. 
2. An automobile went 36.675 miles in .75 hour. How 


many miles an hour was this? 36.675 mi. + .75 = 
.75)36.67) = $6675 = mae - we get a aie 4 " 
: = ? y do we multiply bot 
LOO TE — Pe terms by 100? 


2 Why can we write 28875 as a 
3667-6 = 75)3667.0 division example? 
Find the quotient. 


Use the method shown to work the examples below. 
b c d 


3. .12)1.56 .11)1.76 .15)2.25 .11)1.837 
4. .05).275 .08)2.616 .82)6.72 .75).520 
5. Explain the steps in the work below. 
25)7.5°= FS = USREs = The = os yT50 
Find the quotients: 
a b c ad 


6. .12)7.2 .25)7.5 .84)201.6 .76)4.408 
7. .78)83.54 | .57)864.8 .43)3.397 .64)371.2 
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DIVIDING ANY NUMBER BY A DECIMAL 


You can divide any number by any decimal just as you 
have divided by tenths and hundredths. 


1. How many small pieces of butter each weighing .025 
pound can be cut from a piece weighing 1.375 pounds? 
1.375 — .025 = ? 
025)1.375 = Abe = 40 2 
Why do we multiply by 1000? 
Complete the example. 


2. How many times is .025 contained in 2? 
THINK: 2 + .025 =? 
025)2 = 385 = 1h 2, at 
Divide: 
a b e d 


4. .091)182 .006)15 .012).144 —.072Y8. 7153 
CHECKING DIVISION BY MULTIPLICATION 


You can check division of decimals by multiplying the 
quotient and the divisor just as you check division of 
whole numbers. 


Divide. Then check your work by multiplying: 
a b c d 


1. B76 5)39.5 .8)27.28 .7)29.197 
2. 1.5)6.75 — .25).195 4.8)4.08 3.2)40.96 
3. .025).376 .009)6.759 — .045).135 .08)12 

4. 9.6)710.4 .06)1.5 .04)1.8 .74)72.96 
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“HOW FAST DO ANIMALS GROW? 


1. Jersey calves weigh on the average 55.8 pounds when 
born. At the end of two months they weigh on the average 
105 pounds. How much do they gain on the average in a 
month? 

2. How much less than double their weight at birth is 
their weight at the end of two months? 

8. At the end of 24 months Jersey cows weigh 716 pounds. 
How much does their weight increase from birth until they 
are this old? 

4. Holstein calves weigh 90 pounds ‘when born. At the 
end of 2 years they weigh 840 pounds. How many times as 
much as their weight at birth is their weight at the end of 
two years? 

5. Shorthorn cattle, used mostly for beef, gain on the 
average 2.14 pounds a day when they are one-year-olds and 
1.88 pounds a day when they are two-year-olds. How much 
more a day do they gain when they are one-year-olds than 
when they are two-year-olds? 

6. How many pounds does a one-year-old Shorthorn gain 
before it becomes two years old? Count 365 days as a year. 

7. Three-year-old Shorthorns weigh 2,363 pounds. Two- 
year-old Shorthorns weigh 1,901 pounds. How much is the 
difference in these weights? 

8. The lambs of Shropshire sheep weigh 9.51 pounds at 
birth. They double their weight in 15 days. How much do 
they weigh then? 

292 


£60 
6= 8 + S166 + 79+ L'86 'F 


¥g—- £9 

+6 ne eo 0CEs SAT ar t= = 478 
$L—- ‘UL 9 “HG 

= 41+ 6 gueZi(oe ¢ WP YS SBSEI(s ‘% 

G°6X $o+ 90¢X FeT— Si+ 

80°6 #¢ PSL 98 <8 T 


2) P 3 q D 6 
- SOLLOVUd S.LYT @ 


é74810M Sj a[qnop 0} euUII} 4seSuUOT 
oy} Ssoye} YOM Z{deeys 10 ‘ssid ‘smoo ‘saiqeq ‘Apyomb 
SOUL YG 7 YSIOMm SI se[qnop esey} Jo YIM ‘Tx 
éshep OST JO pus oy} 42 YsToM 
Aoy} Op yonut Moy ‘Y711g ye spunod 99°), noqe Y3Iem serqeq 
JI ‘skep 0ST Jnoqe ur yYStIem oY} sfqnop selqeg ‘eT 
g[eWIOU SL YIMOIS S}I jt sAep OE UT YSIoM 4T pmoys yonu 
moy ‘Aepo} spunod 00z system Sid Sunok Ay eoy & IT ‘Zr 
g[eULLOU SI YMOIS SUI JI Shep OE UT YSIOM 41 pmmoys 
yonur Moy ‘Aepoz spunod (OT system 81d BunoK v JT ‘TT 
‘spunod 00g ystem Aoy} J09Je ATMO[S-e1OW MOIS SSIg 
éspunod 00g pue 00% USeEeMyoq YstIem Ady} USeyAA {spunod 
00 pue OOT Weemjoq YsIem Aoy} uUsyM ures Ady} ueYy 
spunod (QT uey} ssel ystem Aoy} UsyM Aep ve utes Aoy} op 
SSo] YONW MOF ‘spunod 00g Ystem Aoyy [JUN Aep ev spunod 
€8'T ules Aoy} ueyy, ‘spunod 09g ysIem Aeyi [yun Aep 
8 spunod 017 utes Aey} ueyy, ‘spunod QoT ystem Aoy} [yun 
Aep & spunod [¢'Q odereae oy} uo ures s8id Sunox ‘oT 
{uey} stom 
Aey} Op yonu moP ‘shep G Noe ut 4YFIem ayy a[qnop 
Aey I, “YG 4e spunod gT'Z ynoqe ystIem ssid a4TT 6 


A SHORT CUT IN DIVISION BY DECIMALS 


You can save much work and time in dividing by a 
decimal if you use the short method described below. 
You do much of the work mentally. 

1. Suppose that you want to divide 37.68 by 1.2. 
TuINK: To change 1.2 to a whole num- 
. 1.2)37.68 ber, I multiply it by 10. This moves the 
iz.) decimal point one place to the right. Put 
wee a mark y), ae ne 2 to ae io a 
y osition of the decimal point. (See Box 
+ LE BCGE Binco I multiplied 1.2 by 10, I must also 
D. 1.2,)37.6,8 multiply 37.68 by 10. This. moves the 
decimal point one place to the right. Put 
a (,) after the 6 in 37.68 as shown in Box C. The decimal 
point in the quotient will be above the , in 37.68. Tell why. 
(Study again page 287 if you need to.) 

2. Now you can divide, because by shifting the decimal 
point the example has been changed to 12)376.8. But. you 
have not had to do all of the work with fractions such as 
you did on earlier pages. 

These are the steps in the short method using the j: 

a. Move the decimal point in the divisor as many places _ 
to the right as are necessary to change the divisor to a 
whole number. (See B) 

b. Move the decimal point in the dividénd the same 
number of places to the right. (See C) 

c. Place the decimal point in the quotient directly above 
the new decimal point in the dividend and then divide as 
in dividing by a whole number. (See D) 

3. Explain the shifting of the decimal points in the ex- 
amples below and find the quotients: 


a. 2.2, J6.8,2 b. .12,)1.44, c. 04, ).16,8 
4, Divide 3.125 by 2.5, using the method shown above. 
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1. Allen is building a box for his sled so he can haul 
groceries home from the market this winter. He needs 4 
boards. Two of the boards must be 3 feet 8 inches long to 
make the sides. Each of the other 2 boards must be 18 
inches long to make the ends. How many feet of board in 
all does Allen need? 

2. He plans to make the box 6 inches high. How many 
square feet of board will he use? (Hint: Think of 6 inches 
as 4 foot.) 

3. He has one 6-inch board that is 7 feet long. Can he 
get two boards for the long way of the box from this 7-foot 
board? Can he use this board for the 2 short boards? 

4. How much will be wasted if he uses this 7-foot board 
for one long side and one end? 

5. If he buys another board 6 feet long, can he cut it to 
make the other side and end? Will there be any left over? 

6. At 44 cents a foot, what will the 6-foot. board cost? 

7. Allen needs 34 pint of blue paint for the box. The 
4-pint cari of paint costs 10 cents. How much is that a 
quart? 

*8, Find out how lumber and the wood in trees is meas- 
ured. What is a “board foot’’? 

*9, How much is a “cord” of wood? What kind of wood 
is sold by the cord? 

*10. Look up the prices of different kinds of wood and 
lumber. What is one of the most expensive kinds of wood? 
What is it used for? 
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INSERTING ZEROS IN THE QUOTIENT 


1. Mr. Brown used 1.25 gallons of gasoline to go 25 
miles in his automobile. How much did he use to go 1 mile? 
THINK: 1.25 gal. + 25 =? 
.05 The quotient figure 5 will go in the second 
25)1.25 decimal place. To fill the empty place, write in 
125 a0 between the decimal point and the 5. What 
—— place does the 0 hold? ; 
2. Copy the examples below. Put the decimal points in 
the quotients. Write in the zeros that may be needed. 
6 7 4 3 
a. 82)1.92 0. 7.5).525 c. .6).024 d. 48)1.536 
Divide. Write in zeros when needed. 


a b c d 

3. .5).025 4),172 .8).024 9).045 
4. 1.1).1022 1.2).108 2.5).175 .9).018 
5. 21).861 4.5)9.585 5.4).2754 .59)50.386 


oe LET’S PRACTICE 
1. Find the sum of 63 + 4% + 2%. 


2. Subtract 4% from 93. 

3. How much is 65 x 24? 

4, Multiply 74 by 34. Check by division. 

5. Divide 124 by 5. Check by multiplication. 
6 

7 

8 


bo 


. How many times is ? contained in 18? 
. How much is 7.9 + 8.6 + 9.8? 
. Subtract 4.85 from 9.60. 
9, How much is 29 X 47.5? Check by division. 
10. How much is 4.8 x 3.5? Check by division. 
11. Reduce to decimals: =&; 3; 35; 3. 
12. Express as decimals to the nearest hundredth: 3; @. 
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s a WE USE DECIMALS IN MANY PROBLEMS 


; 1. Sir Malcolm Campbell averaged 4.65 miles a minute 
~ jn an automobile driving speed test at Daytona Beach. At 
that rate how far would he go in 10 minutes? in an hour? 

2. A bottle of tomato juice weighed 8.6 ounces. A bottle 
of pineapple juice weighed 8.35 ounces. Which was heavier? 
How much was the difference in weight? 

3. Ice weighs about .9 times as much as water. How many 
pounds of ice could be made from 50 pounds of water? 

4. Mr. Pratt wondered how economically his automobile 
used gasoline. So he filled the tank, and after he had 
driven 200 miles he found that it took 12.5 gallons to refill 
the tank. How many miles to a gallon of gasoline did Mr. 
Pratt get? 

5. John belongs to a 4-H Club. He has one acre of land 
on which he raises corn. Last year he raised 96.38 bushels. 
This year he raised 102.7 bushels. What was the average 
yield of corn for the two years? 

6. In Philadelphia one year it rained 4.9 inches in July 
and 6.3 inches in August. How much greater was the rain- 


fall in August than in July? What was the average rainfall 


for the two months? 
*7, If the total rainfall for the year was 28.6 inches, 
which was nearer the monthly average, July or August? 
*g. What is the total yearly rainfall where you live? 
What is the average monthly rainfall? 
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SALT FOR OUR TABLE 


1. In a recent year the United States produced about 73 
million tons of salt. How many pounds was this? 

2. About 4 of the salt was produced in rock salt mines. 
How many tons was this? 

3. Water in the ocean contains much salt. When the 
water is evaporated, the salt remains. In a pound of water 
in the polar regions there is about .029 pound of salt. Near 
the equator a pound of sea water contains as much as .033 
pound of salt. Find the difference in these amounts. Can 
you give any reason for the difference? 

4, Much of the salt of the world comes from evaporating 
sea water. A gallon of sea water contains about 0.25 pound 
of salt. How many gallons of sea water must be evaporated 
to produce a pound of salt? a ton of salt? 

*5, Mary bought two boxes of table salt for 13 cents. 
Each box contained 1 pound 10 ounces of salt. How much 
was the salt a pound? _ 
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HOW WELL DO YOU REMEMBER? NOTES 


“True” or ‘False’ as your answer. Be ready to show 


why your answer is correct. 


a g Read each statement. Decide whether it is true or false. T 
a Write 


1. 
2. 
3. 
4. 


We invert the divisor when we divide by a fraction. 
The fraction 3% is reduced to lowest terms. 

93 = 103. 

Dividing both numerator and denominator by the 


same number does not change the value of a fraction. 


5. The distance around a field is called its area. 
6. To change 6 yards to inches, multiply 6 by 12. 
7. All rectangles are squares. 
8. All squares are rectangles. 
9. There will be 3 decimal places in the product of 4.7 
X 2.65. 
10. The area of a 3’ X 5’ rectangle is 15 square yards. 
11. A bar graph and a picture graph are the same. 
12. The distance 18.375 ft. to the nearest tenth is 18.4 ft. 
| 13. Twelve ounces equal $ pound. 
14. The common denominator of 4, 4, and ¢ is 12. 
15. In division the answer is sometimes less than 1. 
16. If 2 of a number is 12, the number is 18. 
17. 25 x 375 is nearer 9000 than 6000. 
18. The quotient of 28.675 + .75 is about 35. 
19. A two-cent stamp has an area of about 1 square inch. 
20. The average of 21, 36, and 36 is 31. 
21. A discount is more than the regular price. 
22. People are always paid by the hour for the work they . 
do. ; 
23. The fractions 4, 4, 3, and 3 are arranged in the order 


of their value. 
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UP THE STEPS TO THE NEXT GRADE 


This test will show you how well you have learned the 
arithmetic of this grade. Be sure to copy the numbers 
correctly and to leave enough space for your work. 


1. Subtract-3 ft. 8 in. from 6 ft. 3 in. (156) 
2. How much is 5 times 2 hr. 15 min.? (264) 
3. How much is 400 xX $12.75? (174) 
4, Divide 4086 by 85. Check by multiplication. (77) : 
5. Add: 84 + 64 + 72 + 62 =? (118) 
6. Subtract 63 from 93. (144) 
7. Multiply: «2. 8 x 122 = 26.54 xX 24 =? (185) 
8. Divide: 4.6 + 2 =?b.74 +1) =? (211) 
9. Add: .875 + 125 + .450 + .695 = ? (42) 
10. Subtract 6.25 from 19.75. (49) 
11. Express as fractions: .25; .5; .125. (38) 
12. Reduce to two-place decimals: 3; 4; 2. (276) 
18. How much is .48 & 16.7? (253) E 
14. Multiply 27.4 by 18.6. (253) 
15. Divide 37.4 by 48. Check by multiplication. (274) 
16. Give to the nearest tenth: 8.736; 15.137; 20.35. (280) 


17. Divide 58.42 by 3.6, correct to the nearest hun- 


dredth. (287) 
18. How many times is .075 contained in .675? (290) 
19. How much is 37.5 divided by .15? (288) 
20. Divide 27. by 1.2. Check your answer by mul- 

tiplication. (289) 


‘After your paper has been marked, correct your errors 
at once. If necessary, turn for help to the pages given at 
the right. Be sure that you know how to work correctly 
every example in:the test. 
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TABLE OF MEASURES-— (Continued) 


7 days = 1 week 
365 days = 1 year 
366 days = 1 leap year 


Metric System (Equivalents) 
10 millimeters = 1 centimeter 
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100 centimeters = 1 meter 
1,000 meters = 1 kilometer 


linch = 2.54 centimeters 
= 80.48 centimeters 
1 yard = 0.9144 meters 
= 1.6093 kilometers 


Pages 309-312 (Index) 
not required. 
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